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In this thesis, decomposable measure of "missing girls" of the birth cohort at age 0-4 in 
1995 is constructed, and national-level and provincial-level estimates based on the most 
updated Population Survey are provided to illustrate how under-reporting in early Census 
will distort this traditional measure. Regression analysis is used to find out factors that are 
associated with sex ratio at birth and reporting behavior in later years. Policy effect, such 
as effect of financial penalty, is found to be significant in fertility outcomes and reporting 
behavior during early ages. 
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This year (2010), China is commemorating the 30th anniversary of the one-child 
policy. For three decades, the policy has been implemented with strictness, as well as with 
relaxation. The impact of such an unprecedented policy, imposed on the world's largest 
population, is by no means short of significance. 
This policy, in general, has a brilliant design. It has resulted in major socioeco-
nomic changes and in the significant decline of China's total fertility rate. Authorities have 
claimed that, on its 25认 anniversary, the policy has already prevented 250 to 300 million 
births. China's total fertility rate has been reduced from 2.9 in 1979 to 1.7 in 2004. The 
reduction is not fully attributable to the policy because the "late, long, few" policy, which 
was in effect from 1970 to 1979, also successfully reduced the total fertility rate from 5.9 
to 2.9. The implementation of the one-child policy has been largely effective in changing 
fertility behavior~and if not~in changing preferences per se. China has a long history of 
strong preference for male children. Hence, the dearth of girls in China has persisted for 
centuries or millennia (Banister, 2004). Since the implementation of the one-child policy 
in 1980，the shortage of girls has become more and more severe. In 1980, the reported sex 
ratio at birth (SRB) was 1.074; in 2005, the ratio rocketed to 120. See Fig. 1 and Fig. 2 
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This surprisingly high sex ratio has raised great interest from general public, govern-
ment and academy. On the one hand, such ratio suggests a large gender imbalance, which 
results in great social-economic problems. On the other hand, this measure is biased by 
asymmetric reporting behaviors, therefore, it could provide neither an accurate measure of 
gender imbalance nor a complete picture of it. In other word, the real sex ratio at birth 
is not as high as 120，and the population sex ratio is not solely determined by the ratio at 
birth. The observed gender imbalance has many dimensions, and it is resulted from a series 
decision along the life-time, including sex-selective abortion before birth, differential treat-
ment after birth, differential reporting behavior in census and choice oflife style during the 
whole life. It also varies across time, jurisdictions, birth cohorts, administrative units, as 
well as education groups. 
Efforts have been made to understand how the one-child policy affects these deci-
sions in China. Scholars have investigated various factors, such as culture, ethnicity, reli-
gion, age, education, and income level-affected family planning decisions. How the policy 
affects population size, sex-composition and mortality, and fertility schedule has also been 
carefully measured.Theoretical discussions on this issue have gone for decades in almost 
every country, but the construction of empirical results has always been limited by data 
availability. Data from censuses, fertility surveys, sample surveys, and face-to-face inter-
views have been employed in different studies. The general picture is clear, and nobody 
doubts the existence of "missing girls." The problem, however, lies in the construction of 
an accurate decomposable measure. Data from either interviews or small-scale sample 
surveys cannot provide generalizable results. Furthermore, information derived from pub-
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lished census data only allows for comparisons between two successive censuses or for 
analyses based on one single census. 
Previous studies did not extend their discussions to lower jurisdictional levels (e.g., 
provincial level and prefectural in China) because of the absence of proper ways or feasi-
ble methods to construct such migration-free birth cohorts. In this study, we allocate every 
respondent to his/her place of origin based on the last population census. With this, we 
can obtain a reliable measure of “missing girls" at provincial level. This also provides a 
new dimension to an already well-explored topic. We employ samples drawn from the 
1995 Population Survey, 2000 Census, and 2005 Population Survey (henceforth, Popula-
tion Surveyl995, Census 2000 , and Population Survey2005, respectively). The sample 
data are superior to published full tabulations because the data provide information that al-
lows us to construct a migration-free population group. Based on the set of prefectural level 
estimates, we are able to employ regression analysis to investigate demographic diversity 
of "missing girls" phenomena. This thesis devotes to explore the variation in the use of 
sex-selective abortion and population self-counting across the country. It shed some light 
on the study of determinants of gender discrimination behavior. In the regression analysis, 
we are able to identify some factors that have impacts on gender discrimination behavior, 
education, fertility policy, medical service and migration, for instance. We also find some 
evidence that suggests there is miss-reporting on a collective level. 
This thesis is organized as follows. Chapter 2 is a short literature review, discussing 
two major approaches in the study of fertility behavior. In Chapter 3，major findings from 
demographic approaches and methodologies are reviewed. Chapter 4 discusses the theo-
i ‘ 
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retical decomposition of the traditional measure of "missing girls." Chapter 5 presents the 
empirical analysis based on results in Chapter 4. The analysis introduces decomposition at 
the provincial level and the choice of variables, and both national and provincial level re-
sults are reported. Chapter 6 focuses on a regression analysis that uses provincial estimates 
from aggregation of prefectural level data to search for the determinants of various forms 




Reproduction is an important part of human life. Human beings have preferences 
regarding their reproductive behaviors. Preferences include those on family size, sex com-
position, and time schedule, which can be affected by factors such as religion, ethnicity, 
education, and culture. The "utility" of these decisions are generally maximized when ca-
reer plans, income levels, and consumption and leisure demands are considered. 
Dramatic socioeconomic transitions in developing countries have also caused dra-
matic changes in reproductive behaviors. Many studies have been devoted to changing 
fertility behavior in Asia, where people traditionally have strong son preference and are 
experiencing changes in life patterns in all dimensions. For the sake of coherence, we 
simultaneously discuss economic and demographic analyses. 
Basically, biological factors matter. The first step is to determine "natural" sex ratios 
in countries, such as China. The SRB is biologically stable; it is supported by historical 
data from vital registration systems. Visaria (1967) studied SRBs in a number of countries 
with complete and reliable data. The surveyed countries had sex ratios greater than 100， 
and most countries ranged between 104 and 107. Johansson and Nygren (1991) reviewed 
240-year time series data on sex ratios of live births. In Sweden, the ratio increased, on 
average, from 104.4 in 1750s to 105.8 in the 1980s. Increases in sex ratios are partly due 
to reduced rates ofmiscarriage and stillbirths that involve more boys than girls. Johansson 
and Nygren found that sex ratios of live births in 12 Westem industrialized countries are 
5 
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similar to that of Sweden. In the case of China, the SRB was within the "normal" range 
before the 1980s. It was 104.9 in 1953, 103.8 in 1964, and 107,6 in 1982. As a biological 
phenomenon, SRBs show little regional variation (Waldron, 1985). Oster (2005) argued 
that one particular virus, Hepatitis B, can lead to higher than "normal" SRBs, which—if 
not controlled for~distorts any analysis on sex ratios. Her estimation suggested high SRBs 
in countries like China, India, and Pakistan. She estimated that 45 percent of the “missing 
women" can be explained by a single factor, Hepatitis B; this is worth further consideration. 
Oster (2010) rejected her own conclusion in a later paper. Lin and Luoh (2008) studies 
Taiwan data, and also suggested that Hepatitis B has little impact on the missing women 
phenomenon. However, it suggests the possibility of a SRB deviating normal level of 105.5 
in East Asia. 
Aside from biological factors, preferences matter. Economics is based on prefer-
ences, but in most cases, preferences cannot be measured directly. Discovering preferences, 
as well as factors that affect preferences, is notoriously difficult. In surveys or interviews, 
researchers ask questions, such as "How many children do you want?" "How many boys do 
you want?" and "What is your favorite sequence of children?" Bhat and Zavier (2003) sur-
veyed women in North India, and concluded that regions with stronger son preference have 
higher fertility rates. People try to reach the ideal number of male offsprings; hence, the 
number ofbirths is high. Based on a national family health survey in India, Clark (2000) 
concluded that families who want more sons attain the objective by employing differential 
stopping rules. Clark also found that women who (a) with lower educational attainment, (b) 
from higher castes, (c) in rural areas, and (d) from the economically underdeveloped areas 
i 
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prefer more sons than daughters. Studies in Taiwan have also suggested that preferences 
for both the number and sex of children are good predictors of future fertility (Coombs, 
1979). In a four-county survey, Merli and Smith (2002) found that, in North China, there is 
a tendency to exaggerate contentment~to the extent that the "consideration of ideal fam-
ily size tend to take the existing family planning policy as a given." In a theoretical paper, 
Coombs and Coombs (1975) discussed limitations of the measures of the "ideal number of 
children" and "ideal number of sons." 
Preferences matter, but preferences are difficult to measure. The alternative is to ana-
lyze the actual fertility behavior, such as contraception use, parity progression ratios, total 
fertility rates, and sex ratios by birth orders. Demographers have accumulated a large litera-
ture. One approach is to survey and interview women; women are asked about their fertility 
histories (Murphy, 2003; Park and Cho, 1995)，usage of ultrasound for sex selection (Chu, 
2001), contraception behavior (Amold and Liu, 1986), family planning decision making 
(Mason and Smith, 2000)，and treatment of children (Li et al., 2004). Another approach is 
to analyze sex ratios using census and fertility survey data by time period (Banister, 2004; 
Gu and Roy, 1995; Hull, 1990)，administration unit (Banister, 2004; Gu and Roy, 1995; 
Hull, 1990; Ren, 1995; Zhu et al.，2009)，region (Hull, 1990; Gu and Roy, 1995; Ren, 1995; 
Zhu et al.，2009), birth order (Gu and Roy, 1995; Hull, 1990; Ren, 1995), and infant mor-
tality (Banister, 2004; Hull, 1990; Ren, 1995). Almost all findings show some empirical 
support for the previous belief that rural residency, lower education, higher parity, absence 
of surviving brothers, and tighter policy will all lead to a high sex ratio at birth and a higher 
infant mortality rate for females than males in China. 
i 
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To measure the numerical impact of son preference, one has to measure how many 
girls have died unnecessarily, and how many have been aborted, abandoned, and hidden. 
Based on impact factors and "standard" mortality schedules and sex ratios at birth, coun-
terfactual analyses can be employed to compare standard with actual levels. In a seminal 
study on “missing females," Coale and Banister (1996) explored how infanticide, aban-
donment, neglect in the early years, and sex-selective abortion in later years have changed 
China's sex composition across five decades. Their results will be reviewed in detail in 
later session. Zeng et al. (1993) reconstructed birth cohorts, explaining that underreporting 
accounts for halfofthe "missing girls" in the 1980s. This approach can be used to measure 
the size and composition of affected females. 
I 
Chapter 3 
Review of Major Findings 
It is almost universally agreed that China's sex composition deviates from the "norm." 
The question is by how much and by what means. To answer the question of "how much," 
various measures have been constructed. Among them, two are especially popular. One is 
the measure of"missing females," which is based on the deficiencies of females in the cur-
rent population, assuming that sex ratio at birth is "normal" and there is no sex differential 
treatment. The other is the measure of"missing girls," which is assessed using the deficien-
cies of females for a specific birth cohort, assuming that the sex ratio at birth is "normal." 
Model life tables are used in measuring "missing females," assuming a closed and stable 
population. Reversal survival techniques and the reconstruction of the number ofbirths are 
used in the “missing girls" measure, without assuming a stable population. In this measure, 
problems that are inherent in reported data are analyzed. 
3.1 Estimation of "Missing Females" 
The most direct way of assessing the survival disadvantage of females is to examine age-
specific mortality patterns by sex. However, this exercise is not appropriate for many coun-
tries with less developed vital registration systems. Moreover, comparisons among mortal-
ity schedules do not provide direct measures of the overall impact of gender discrimination. 
An alternative is to compare the actual population sex ratio with an "expected" ratio that 
would occur assuming that both genders are treated equally. This method is based only on 
9 
i 
3.1 Estimation of"Missing Females" 10 
the population sex ratio, which is believed to be a more reliable statistic, even for develop-
ing countries^. 1 This gives rise to the use ofmodel life tables and stable population models; 
they are used to compare actual with "standard" values. 
The estimated number of"missing females" is expressed by 
l ^ - l f (3.1) 
r* J 
where 1爪 and /； are the total observed male and female populations, respectively, and 
r* is the "normal" sex ratio for the whole population. This "normal" sex ratio comes from 
a model life table, which is chosen according to the prevailing levels of life expectancy. 
Coale (1991) made an early attempt to estimate the numerical impact of higher fe-
male mortality rates in countries with traditional sex discrimination practices against fe-
males. Accordingly, assuming a normal SRB and equal treatment一and by incorporating 
the fertility level and life expectancy prevailing in the given population ten years earlier~ 
the sex ratio ofthe studied population is approximately the same as that ofa Westem model 
stable population. The estimated sex ratio is a ratio that would exist in the absence of sex 
differential treatment. In the 1980s, the actual sex ratio in China was 1.066, while the ex-
pected ratio was 1.010，suggesting that 5.3 percent of females were missing (29.1 million). 
Later works, such as those of Klasen and Wink (2002)，updated the estimates of the 2000 
Census. Their estimates were based on the Eastem model stable populations and SRB pre-
dicted by life expectancy at birth. In the 1990s, the actual sex ratio was 1.067，while the 
expected ratio was 1.001，suggesting that there were 40.9 million "missing females," ac-
1 Later, we will discuss the situation in which even this ratio is not reliable due to under-reporting. 
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counting for 6.7 percent of the current female population. Klasen and Wink's estimate 
for the 1980s was 34.6 million (6.3 percent of the total number of females). Unlike other 
countries that are showing slight improvements, the situation in China is slightly deterio-
rating. For the same period, Li et al. (2005) estimated that there were 32.8 million “missing 
females" (5.06 percent of the total number of females). They made adjustments for the mil-
itary population, and they adopted the reverse survival method to adjust the 1982 statistics. 
This method will be discussed in the next section. 
Moreover, if the impact of a particular fertility policy is emphasized, which dramati-
cally changes fertility behavior during a short period of time, the interest will be refocused 
on the policy's impact on affected females who are going through their child-bearing ages 
and the births that occur during the implementation of the policy, rather than on the num-
ber of"missing females" as a whole, which is greatly affected by previous life experiences. 
Furthermore, changes in life expectancy, fertility schedules, and population growth rates 
can also change the estimation of "missing females" in different directions. This makes 
inter-temporal comparisons less suggestive. 
3.2 Estimation of "Missing Girls" 
Gender of birth is reported during census and fertility surveys. SRB can be calculated 
directly from reported numbers of male and female births. Only when there is no mis-
reporting or misenumeration that the calculated SRB can be considered reliable. If both 
genders are underreported, the direction of bias becomes ambiguous. As suggested by 
previous studies, both male and female births have been underreported in China since the 
/ 
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1980s; more female births are unreported every year. One major focus of this line of re-
search is to extract the portion of"missing girls" that can be explained by misreporting, or 
to be more specific, the number of underreported girls from the total population of "miss-
ing girls." This line of research generally argues that the size of China's "missing girls" is, 
in reality, not that large, as revealed by cross references from national fertility surveys, later 
censuses, and other sources ofregistration data. 
3.2.1 Reverse Survival Methods 
Studies that employ reverse survival methods mainly trace population sizes reported in one 
census year back to one particular year. Fertility surveys and censuses are used. Studies 
before the 2000 Census have utilized previous fertility surveys or the 1987 Population 
Survey. After the 2000 Census, studies can already use numbers reported in two censuses 
to perform comparisons using comparable sample sizes; the sample of fertility surveys is 
much smaller than that of censuses. Cai and Lavely (2003) compared the 1990 and 2000 
Censuses. They found that on the average, 6.2 percent ofmales and 7.5 percent offemales 
at ages 0 ^ were underreported in the 1990 Census. Thus, on the average, 28.6 percent of 
the elevated sex ratio in 1990 was caused by underreporting. This means that, for the 0~4 
age cohort in the 1990 Census, 28.6 percent of the “missing girls" were missing only in 
number, and they reappeared in the 2000 Census. 
/ 
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3.2.2 Reconstruction of Birth Cohort 
One example of the reconstruction of birth cohorts is the study of Johansson and Nygren 
(1991). The basic idea is simple: adopted children are not reported at birth because they 
do not live with their biological mothers, and their biological mothers are less likely to 
report their births. The sex ratio of adopted children decreased from 0.55 in 1980 to 0.27 
in 1987. The number of adopted children in 1987 was 562,000. Adopted children are 
reported according to the year of their adoption and no information on age during adoption 
was collected in the 1988 two-per-thousand fertility survey; hence, Johansson and Nygren 
(1991) assumed that all the children were adopted when they were bom. This assumption 
simplifies the problem, such that birth cohorts adjusted to adoption equals the sum of the 
number of births reported and the number of adopted children. They treated the reported 
adoptions as formal adoptions. Thus, the reduced discrepancy between the "normal" sex 
ratio and the actual sex ratio was attributed to formal adoption (formal adoption is reported 
separately in fertility surveys). The total number of "missing girls"^ between 1980 and 
1987 was 2.614 million; it was 1.325 million after adjustment. The reduced number of 
"missing girls" is not far from the total number ofadopted girls during the given period. 
Another possible exercise suggested by several authors is to adjust the number of 
reported birth by the number of excess im-migrants^ according to age and sex. This infor-
mation on internal im-migration is collected during fertility surveys, but such information 
is not published. For example, between 1980 and 1987, the number of im-migrants ex-
2 Girls at age zero, as calculated. 
3 The excess im-migrants are the difference between the number of out-migrants of the home province and 
that of im-migrants of the host province. 
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ceeded the number of out-migrants by 12 million. If part of the difference resulted from 
out-of-plan births, the large magnitude can still significantly change the overall picture. 
This exercise is worth trying, but we still have no access to the required information. 
3.2.3 Reported Death and Surviving Children 
This method is purely based on data manipulation. Parts ofunderreported births are recov-
ered using the following demographic identity: 
l{x) + (n4-n) = K^ —几) (3.2) 
where l{x) and l(x - n) are the numbers of survivors at age x and age x - n out ofan 
original cohort, respectively, and ndx-n is the number of deaths between age x and x — n 
out of an original cohort. 
Through this method, Zeng et al. (1993) compared the 1990 Census with the Popula-
tion Survey in 1987. They found that in the 1987 One-percent Population Survey, 11 to 59 
percent of the SRB above "normal" was caused by underreporting in the 0 ^ age cohort, 
and no significant underreporting occurred in the 1982 Census. 
The method is significantly data intensive, requiring three sets of data coherent with 
the grouping ofbirth year. As mentioned previously, published tabulations are not suitable 
for this kind of calculation. Information on deaths, which is necessary for this calculation, 
should be grouped according to birth year, rather than age at death. In addition, in contrast 
with census samples, samples of fertility surveys are rather small. However, information 
s 
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from fertility surveys is retrospective, which allows analysis for a long period. Census 
information is only available for every five years. 
3.2.4 Projection Based on Fertility Level 
Goodkind (2004) used the projection method to estimate degrees of underreporting. Back-
ward projection is based on reported fertility levels and the cohort size ofwomen at repro-
ductive ages. Forward projection, on the other hand, is based on reported mortality rates. 
Goodkind derived an underreporting rate of26.1 percent and 12.2 percent for the 0~4 and 
5-9 age cohorts, respectively, in 2000 Census. 
The problem with using reported fertility, or published fertility for that matter, is 
that it is subject to both severe underreporting on the provincial level and a large upward 
adjustment on the national level. This was acknowledged by Goodkind. Such adjustment 
increases the number of underreported children under aged 10 by around 20 million (more 
than half of his estimate). Goodkind further argued that the official adjustment is a lower 
bound for the true level. Such argument may be convincing but it fails to help us go further 
in finding an accurate measure. Furthermore, based on a special fertility survey in 1993, 
Zeng (1996) found that both fertility surveys and fertility statistics underreport fertility 
levels by more than 20 percent. There is no evidence suggesting the extent to which this 
underreporting still exists. 
In analysis using reported fertility data, the uncertainty introduced by the use of re-
ported fertility levels, including the range of such uncertainty, cannot be measured. Further-
i 
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more, the use offertility schedules in the calculation does not add any valuable information 
to the analysis, although this is another issue. 
/ 
Chapter 4 
Decomposition of "Missing Girls" 
The reverse survival method, based on Identity (3.2)，requires intensive data on fer-
tility and the mortality of young children. When such information is not available or is 
limited because of a small sample size, as in the 1988 two-per-thousand fertility survey, the 
following identity is helpful: 
l{x) = l{x — n)nqx-n (4.3) 
where l{x) and l{x — n) are the numbers of survivors at age x and age x — n from an 
original cohort, respectively, and nQx-n is the probability of dying at age x — n before 
reaching age x. Given the population size of any cohort, once a mortality schedule is 
chosen, the "expected" cohort size at a younger age can be determined. In other words, if 
the "normal" surviving rate nQ*x-n is chosen, - | ^ is the expected cohort size at age x — n, 
^"x — n 
The widely used measure of “missing girls，，is 
‘ 咖 5 ^ ^ —"’湘 （4.4) 
x 9 � 
where SRB* is the "normal" sex ratio at birth, m and f refer to male and female, respec-
tively. 
In the following section, we decompose this expression to incorporate all the factors 
(i.e., misreporting, abortion, and differential treatment) that increase the complexity of the 
"missing girls" problem. 
17 
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Let lx{x) and lx-n{^) be the observed population size of the birth cohort at age x in 
year X and of the same cohort in year X 一 x (at birth). The actual levels ofunderreporting 
in both census years are not observable. Let the actual reporting rate ofthe birth cohort at 
age X be <s_x(a:) in year X and the actual population size be lx{x), corresponding to lx{x). 
The following identities hold: 
lx{x) = s x { x ) J ^ ) , (4.5) 
兩 = U ^ n ^ o (4.6) 
For simplicity, here we consider the case where <sx(aO = 1, that is the size of ob-
served population is same as actual population size. Along with the assumption that boys 
are treated normally ( " ? � 二 i), which is a necessary assumption, allowing for the choice 
^^mO 
of a model life table. The estimated number of "missing girls" is: 
。 ’ 咖 。 丄 、 - h , x ( ^ ) (4.7) 
SRB*^ 
"/0 
= ^ ^ - m.<i;o + i f M [x<o - . ， 
=contribution of abortion of female at birth 
+contribution of differential treatment 
Therefore, we can see the total "missing girls" couldbe decomposed into contribution 
of sex-selective abortion and of differential treatment. 
i 
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Consider the situation where reporting rate in year X does not reach 1. That is 
sx(a:) < 1. The measured "missing girls" 
l m A ^ ) ^ ^ \ ^ - l s A ^ ) (4.8) 
SRB*^^ "/0 
= 、 乂 ( 4 � 笠 書) � 9 ; 0 — ^f,x{x)lf,x-x{0)^q^o 
= � x W 智 多 ) - _ ‘ + " ， 咖 ^ ^ ^ ^ [ 命 # : 
+ lf,X-x{0) :,q*Q [sm,x{x) - Sf^x{x). 
We can see, the measured "missing girls" has three components: contribution ofabor-
tion of female at birth weighted by male reporting rate, contribution of differential treat-
ment weighted by female reporting rate, and contribution of relative under-reporting. The 
relative size ofmeasured and actual "missing girls" is ambiguous. The measured "missing 




5.1 Choice ofVariables 
5.1.1 Choice ofModel Life Table: a:q:Q and q^*Q 
It is widely agreed that one cannot simply use China's life table, which contains excessively 
misreported and manipulated data. In conducting reverse survival analysis, choices are 
available—a more universal model life table, such as Coale and Demeny's (Coale and 
Demeny, 1983), or a more regional one, such as UN's Far Eastern. 
Several papers have discussed whether the Far East, including China, has a partic-
ular mortality pattern, which cannot be properly approximated by the Westem life table 
(Goldman, 1980’ 2003; Zhao, 2003，2004). 
The idea is that the Far East has a special mortality pattem that differs from the West-
em pattem. Goldman (1980) was the first to claim that "mortality statistics from Korea, 
Taiwan, Hong Kong, and Singapore suggest a Far Eastem pattem of mortality charac-
terized by excessively high death rates among older men relative to death rates among 
younger men and women." Accordingly, "this pattem appears to occur nowhere else, at 
least among countries with reliable mortality statistics." Zhao (2003) updated the discus-
sion to the 1990s. The countries covered in the discussion are supposed to be free of severe 
20 
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and intentional misreporting. A figure from Zhao (2003) is borrowed to illustrate the point 
(see Fig. 3). 
Zhao intended to prove that the Far Eastem mortality pattem, especially for males, 
differs from Coale and Demeny's Westem model life table, and such pattem is observed 
in less developed countries. The debate between Zhao and Goldman focused on whether 
such pattem is unique to Far Eastem countries or is generally unique to less developed 
countries. Goldman (2003) asserted that “there is in fact substantial variation across the 
patterns revealed by the schedules." 
However, if it is the culture favoring males to females in Far Eastem leads to this 
speciality, use of Far Eastem becomes inappropriate. To avoid the gender discrimination 
inherent in the choice of model life table, we use the Westem life table instead. 
5.1.2 Choice of Natural Level of SRB: SRB* 
This is well documented in the literature; hence we refrain from a full discussion. We can 
just stick to a well-accepted level ofl.055. Refer to Part 2. 
5.1.3 Determining the Reporting Ratio and Cohort Size: Sm,x[oc), 
Sf,x{x)Jm,x{x) and lf^x{x) 
Why is the reporting ratio so crucial to our analysis? 
According to Expression (4.8)，it is very clear that the estimated number of"missing 
girls" is either the upper bound of the true level of"missing girls" nor the lower bound. The 
estimated number of "missing girls" consists of actual "missing girls" due to sex-selective 
abortion, infanticide, and differential treatment, adjusted to the level of underreporting of 
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females, and a residual part of the expected female population adjusted to the difference of 
reporting rate of male and female. 
Only when the level of reporting for both genders (Sm,x {x) and s f’x {x)) is found that 
we can separate all these effects and provide a set of estimates of the three effects based on 
different assumptions. 
Instead of using the number in the census, why must we find lm,x{x) and lf^x{x)? 
It is because the population is subject to migration; k,x {x) and /i,x-x(0)should be the 
same group of people. If part of the population migrates, the k,x{x) and k,x-x{^) observed 
from the same province at year X and X — x can no longer be used in the analysis. 
Reporting of Births and Children 
In a study based on a sample survey on retrospective pregnancy history, Smith (1994), 
concluded that "in a system in which fertility and family planning are so highly salient to 
both individuals and the government, it should not be surprising that these costly events 
(referring to stillbirths and abortion) are omitted in individual biographies (i.e., pregnancy 
or birth histories) as well as in official records." 
In most cases, a face-to-face interview is the most reliable source of information—— 
if the interviewer and the respondents can build mutual trust. However, in the Chinese 
context, this might not be the case. Scholars mention how face-to face interviews make re-
spondents reluctant to reveal true information or how they manipulate their responses for 
fear of punishment from authorities. Past pregnancy histories can be intentionally misre-
ported. Even questions on feelings related to fertility issues are also subject to such kind 
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of fear. For example, in a study based on a survey on family size and ideal family size, 
Merli and Smith (2002) reported that respondents "exaggerate contentment to the extent 
that considerations of ideal family size tend to take the existing family planning policy as a 
given." 
Use of Census Data and FertiUty Survey Data 
The most recent studies on the 2000 Census are those of Cai and Lavely (2003)，and 
Goodkind (2004). Both studies have been covered Chapter 3. 
Fertility surveys offer another source of demographic data. As previously suggested, 
fertility surveys have their own disadvantages. Moreover, according to Johansson and Ny-
gren (1991), the survey data do not include information on adopted children. Their finding 
have suggested a noteworthy pitfall of fertility surveys: the estimated number of "missing 
girls" is reduced by half. The significant reduction casts some doubt on the reliability of 
fertility surveys. It is fully possible that women who adopt children have the incentive to 
report adopted children as their own children. If so, by adding adopted children to their 
own children, the adopted children population is doubly counted. Liu, Larsen，and Wyshak 
(2004) have presented a detailed discussion on the adoption of children in China. 
Merliand and Raftery (2000) used a sample survey to explore the pattem of under-
reporting of females. They found that first bom females are more likely to be unreported 
by "replacing them with second births reported as first births." Our aim is to measure the 
magnitude of underreporting; hence, the pattem of underreporting, especially at birth, is 
not relevant. The more important consideration is the timing of reporting of previously 
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unreported children. Evidence suggests that the cohort will reach a nearly complete re-
port after age 10 [Goodkind, 2004 (intercensal analysis); Zhang and Cui, 2003 (enrollment 
analysis)]. 
Alternative Use of Census Data 
In the long questionnaire of the 2000 Census, one item asks about each respondent's 
last migration experience, and when and from where. If the respondent has not lived in 
the place where the questionnaire is received since birth or before December 31，1995， 
the respondent should provide the place where he/she came from prior to the current place 
(i.e., at the last time of migration), as well as the place of permenant residence during 1995 
Population Survey. 
The 2000 Census results showed that 89.5 percent of respondents lived in their current 
locations since December 31, 1995. We follow some procedure to allocate the remaining 
10.5 percent. The distribution of the population is robust to the assignment. The procedure 
will be discussed in detail in the section of provincial-level estimates. 
The 100 percent tabulations could be adjusted according to the adjustment in the 
0.95 percent sample. In this way, we have adjusted lm,x(x) and lf,x{x) for migration. We 
can use these adjusted lm,x{^) and lf,x{^) to derive Si,x(^:0 for every province and every 
prefecture, after adjusting for mortality. The estimate of mortality is also discussed in the 
section of provincial-level estimates. 
The advantage of the alternative method is that it allows us to obtain an estimate of 
underreporting on the provincial level. Goodkind's method cannot be used for provincial 
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analysis because it cannot deal with migration during the period between two successive 
censuses. We can not use the same method to allocate women at reproductive age, because 
it is subject to much larger variation, Merliand and Raftery's method can only deal with 
reported births~with the strong assumption that all adopted children are adopted at age 0. 
Estimate of Female Mortality Rate: q^^ Q 
We refer to a model life table to find the mortality of the male population because we 
have accepted the assumption that, in China, a boy will not receive inadequate treatment 
that leads to an excess mortality. The female mortality rate, especially for female infants 
and girls, is expected to deviate from the corresponding level in the chosen model life table. 
According to Expression (4.7), either we estimate the actual SRB to discover " ^ ; ¾ ^ — 
S RJB * ^^~ 巧0 
lf^x{x), or we estimate the actual female mortality rate at ages 0—9. It is firmly believed 
that mortality events are more likely to be actually reported than fertility events, and no 
good method is available to provide an estimate of SRB subject to sex-selective abortion 
and infanticide; hence, we choose to estimate the female mortality rate. It is difficult to be-
lieve that there is an incentive in overreporting deaths. Using reported mortality data, we 
are more likely to underestimate~rather than overestimate一the mortality level. 
There is no mortality information in the sample data we get. Therefore, we have to 
use published prefectural-level and provincial-level census data to calculate the prevailing 
mortality schedule in China. The miss reporting of mortality is fully possible, but it is 
reasonable to believe there is no incentive to over report mortality. 
s 
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5.2 Empirical Results 
5.2.1 National-level Estimates 
To illustrate the decomposition of "missing girls" and how under-reporting distorts the 
estimates, we perform the decomposition analysis on the national level, without tackling 
the estimation of mortality levels at the provincial level. The two procedures, construction 
ofapopulation free from migration and estimation of provincial-level and prefectural-level 
mortality levels, are separate; hence, we can safely conduct one analysis without the risk 
ofholding strong assumptions^. 
The detailed procedure in reaching an estimate of the population based on different 
issues of census reports is discussed in Appendix A.1. Only the major results are reported 
in Tab. 1. Boys are on average less likely to be unreported than girls, and elder children are 
less likely to be under-reported than younger children, in both Census 2000 and Population 
Survey 1995. Moreover, for the same birth cohort, they are less likely to be under-reported 
when they grow up. The derived SRB is much lower than the reported ones. It is around 
1.13, while the reported one is 1.18, 
Refer to Tab. 2 for the population size reported in the 1995，2000，and 2005 Censuses. 
At this stage, we are turning to the decomposition of"missing girls," as well as "miss-
ing boys," derived from censuses to address the widely-used measure of "missing girls" 
derived from one census. 
4 The only assumption needed here is that the mortality level of the migration population is equal to that 
of the resident population. Actually, we always need this assumption. There is little possibility that we can 
obtain the census mortality data from NBS, which can be matched with every respondent. 
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Here, ^^^% -lf{0)a*Q refers to “missing girls" due to abortion as measured from 
SRB* ^^ f z«;0 
the population size at age x. The portion of "missing girls" due to differential treatment is 
Z/(0) xQ*o -X q^o • 
According to Tab. 3，the difference between the results based on the 2005 and 2000 
Censuses can be seen clearly. In the results based on information from 2000，the portion 
of "missing girls" due to sex-selective abortion is distorted by the rate of underreporting 
Sm,x{x) because the reporting rates for both boys and girls do not reach 1. Moreover, the 
portion of"missing girls" due to differential treatment can either be inflated or deflated. 
The results also suggest that an overall measure of"missing girls" can be misleading. 
The extent is mainly determined by the reporting pattem for the yornig population. Only 
at the full reporting level for the whole young population can this overall measure become 
an unbiased estimate of the missing female population at age xcaused by sex-selective 
abortion at birth and differential treatment from birth to age x. By employing census infor-
mation that covers longer periods, the population size reported fully in the later year can be 
obtained. Therefore, a more accurate measure of "missing girls" and further estimates of 
decomposed “missing girls" corresponding to its underlying causes can be recovered. 
Moreover, sex-selective abortion contributes a large part of the true "missing girls." 
For each birth cohort, there will be around one million more girls if there is no sex-selective 
abortion. Additionally, there will be an average of around 0.7 million more girls if girls are 
not treated differently from boys^ 
5 This estimation of0.7 million should be viewed with caution: 1) Western model life table is used, in which 
girls have strong surviving advantage, which is never been observed in China, even in the most developed 
areas; 2) the highest level of25 is used, in which the relative surviving advantage of girls are strongest. 
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The national level estimates suggest a significant phenomenon: a large part of the 
“missing girls" calculated from the early census is not a real deficit~it is just missing from 
the population count. 
5.2.2 Provincial-Level Estimates 
Use of the Census Information to Construct a Migration- Free Population 
The questionnaires used during Census 2000 and Population Survey 2005 are sum-
marized in the Appendix A.2. In the questionnaire used in the 2000 Census, question R13 
asks about the place of permanent residency ^)refecture code is provided) during the 1995 
Census. In the questionnaire used in the 2005 Census, question R14 asks about the place 
ofpermanent residency one year before the 2005 Census, and question R15 asks about the 
place of permanent residency during the 2000 Census (only province code is provided). 
We use question R14 (Census 2000) and R15 (Census 2005) to allocate every individual to 
his/her place oforigin during the last census. Only a respondent older than five years old is 
required to answer R15. 
Therefore, the information provided by these two questions can be used to allocate 
every respondent whose age is above five to a specific province during the last census. The 
question asks exactly about the place of permanent residency; hence, the population in the 
2005 Census, after re-allocation, can be matched with the population reported in the 2000 
Census^ The same is true with the 2000 Census. 
6 Population is reported according to their place of permanent residency. 
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We do not need additional information in the construction of a population free from 
inter-provincial migration at provincial level. However, this so-called migration-free pop-
ulation is only migration-free at a five-year interval. In other words, nothing can be said 
about migration during the five-year interval. This point, particularly how it may exclude 
the feasibility of matching a mortality schedule and fertility schedule with the derived 
migration-free population, is reiterated in the last section. 
There were 124,519 out of 1,180,111 respondents who reported migration experi-
ences during the five-year intercensal interval. Out of which, 121,079 were aged 4 or 
above. Among the 121,079 respondents, 89,200 stayed in the same province during the 
2000 Census, and the remaining 31,879 respondents provided the place of residency dur-
ing the 1995 Census. The observations are not complete, and there are around one million 
missing entries. This phenomenon may be due either to some entering fashion that inten-
tionally omits overlapping entries during the data encoding process; that is, ifarespondent 
chooses 1 or 2 in R9, he must also choose 1 in R14. Otherwise, the response is internally 
inconsistent. In other words, once we observe either choice of 1 or 2，the answer ofR14 
can be automatically generated by the intemal logic of the questionnaire. Another reason 
is unstated reporting fashion, which skips question R14 ifthe respondents report 1 or 2 in 
question R9. Nevertheless, all these missing variables do not cause loss of information. 
Every respondent at age 5 or above can be allocated to a certain province in 1995, based 
on the migration experience derived from questions R9 and R14, holding no assumption on 
migration or on other behavioral patterns. 
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Tab. 3 shows the provincial population of ages 5 or above in 2000 (directly from the 
census data) and 1995 (by re-allocation). The 1995 population is not the actual population 
in 1995, because it does not take death into consideration. 
At this stage, these two sets of population are tabulated just to show the size of re-
allocation. The same procedure has been applied to sample ofPopulation Survey 2005. 
The table suggests that there are several provinces that are subject to significantly 
large migration inflow or outflow. For instance, among the 10,812 respondents aged 5 or 
above in Beijing, around 16.60 percent did not stay in Beijing five years before the Census 
2000. The corresponding ratios in Shanghai and Guangdong were as high as 10.75 and 
14.08 percent, respectively. Obviously, even after adjustment for mortality, a ratio at such 
high level implies large migration inflow. It is helpful to look at our age group of interest 
as shown in Tab. 4.1 and 4.2. 
By comparing Tab. 4.1 with Tab. 4.2, we confirm that the younger population is 
less subject to migration?. Both the net inflow and outflow of the younger population are 
significantly smaller than that of the adult population. It is also true for 2005—2000. 
The provincial population generated by re-allocation is not yet adjusted for mortality. 
Therefore, the next section discusses the adjustment of the migration-free population for 
mortality because the population at age 5-9 is no longer subject to fertility events. 
Moreover, in questionnaire used in Census 2000, R10 asks the place of origin (pre-
fecture code is provided) if the respondents has migration experience during the five-year 
7 For some places, such as Beijing and Shanghai, there are huge inflows of young population. For Guang-
dong, the inflow of young population is strikingly minimal compared with the total inflow. Excluding these 
provinces, the average inflow of young population as percentage of the size of the corresponding birth cohort 
is much smaller than that of the adult cohort. 
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inter-censual period, and we have a full set of published county-level mortality data, which 
could be aggregated to prefectural level in Census 2000. Therefore, we make attemps uti-
lize these two sets of valuable data, to extend our analysis to prefectural level, rather than 
provincial level The procedures as well necessary assumptions are in Appendix A.3, and 
it also includes the part of adjustment for mortality. 
All the provincial-level estimates are aggregation of prefectural-level estimates. 
Migration-Free Population after Adjustment for Mortality 
Question H5 of the 1995，2000，and 2005 Census questionnaires collects mortality 
information from every household (family or collective). A separate questionnaire that 
reports mortality events is used for households (see Appendix A.4)，and this set of data is 
unavailable. In principal, every death can be matched with the household that reports it. 
This thesis does not intend to estimate the probability of death events for a household 
or an individual, but to find information to adjust the mortality schedule for migration. 
The idea is to obtain a migration pattem for each prefecture. With the assumption that 
the mortality schedule of the migration population is same as that of the non-migration 
population within the same prefecture, a separate mortality schedule for migration and 
non-migration populations can be derived, according to their migration history. However, 
the information on migration, as well as on mortality, is rather limited. Tab. 5 shows results 
based on what is available. 
If Type 1 information on each category is available, we do not need any assumption 
to construct a separate mortality schedule, and the migration population can be adjusted 
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for mortality at one-year intervals. If Type 1 of Category 3 is lacking, one may need 
the assumption of the migration pattem of the migration population and that of a stable 
population, which does not significantly differ from each other. We may not, however, have 
enough information to test the validity of such assumption. If Type 1 of Categories 2 and 
3 are lacking, the mortality schedule of two years can be interpolated to approximate the 
schedule for intercensal interval as in the literature, in addition to the previous assumption. 
At this stage, Type 1 ofCategory 1 is unavailable. At best, the last migration experi-
ence one year before the Census (Census 2005) is available. Without a strong assumption, 
constructing the complete migration history is impossible. However, once the migration 
and stable populations are assumed to follow the same mortality schedule, the individual 
migration history becomes irrelevant, and only the size of net migration flow matters. 
Therefore, we assume that migration and stable populations follow the same mortal-
ity schedule to solve the lack of complete migration history and the inability to estimate 
separate mortality schedules for the two sets of census-based population. Hence, the mor-
tality schedule for the whole population during the intercensal years can be approximated 
by interpolation using the mortality schedule reported in two successive censuses. Based 
on the same assumption, the mortality schedule summarized at the provincial level can be 
used directly in the interpolation. As discussed in Appendix A.3, the migration history is 
reduced to no more than one-time migration experience, therefore, the matching of mor-
^ 
5.2 Empirical Results 33 
tality involves no more than two different mortality schedules^ Appendix A.5 gives the 
reader an rough idea of the size of migration population. 
Provincial-level Estimates 
All the provincial-level estimates are aggregation of prefectural-level estimates. Provincial-
level estimates ofSRBs ofbirth cohort at age 0-4 in 1995 are reported in Tab. 6.1, and Tab. 
6.2 is the corresponding reported ratio. 
The implication is same as the national-level estimates: the "true" level of SRB is not 
that abnormal. Even we can observe many fluctuations in deduced ratio, which might be 
due to reporting error in the census, the average level of sex ratio is significantly lower than 
reported one. 
As to under-reporting behavior, both boys and girls were subject to under-reporting, 
as shown in the Tab. 7 to 8，in 1995 and 2000. Regardless reporting rate larger than one, 
which might be due to reporting error in Census, 1) the average reporting rate of boys is 
higher than that of girls, and 2) the average reporting rate in Census 2000 is higher than 
that in Population Survey 1995. 
In some provinces, the under-reporting is very severe. For instance, in 1995, the 
average reporting rate ofboys and girls at age 0-4 is only 0.65 and 0.57，respectively. The 
corresponding rate in Guangdong is 0.71 and 0.63. In 2000, the corresponding rate raise to 
0.71 and 0.66 in Anhui, and 0.80 and 0.74 in Guangdong. 
8 I write a MATLAB program for the reallocation and the matching of mortality schedule. The simpli-
fication of migration history is also for the consideration of program. Allowing more than one migration 
experience means extending the matrix and complicating the program only for handling a very small set of 
extra data. 
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I should admit that the estimates are not satisfactory, especially in term of reporting 
level's intertemporal stability. There are unexplained large fluctuations in reporting level 
of diffemt age groups in the same province. Additionally, we observe some high reporting 
levels, which are higher than 1. One possible explanation is these area, Beijing, Tianjin， 
Shanghai for instance, had large inflow of young population during later time period, which 
are less likely to reported themselves during the 2005 Census. Under-reporting in later 
years has the same effect as over-reporting in early years. 
In the next chapter, I will apply regression analysis on the provincial estimates re-





To investigate the factors affect various forms of differential treatment faced by Chinese 
girls, using the set of data I have generated through the methods I described, we estimate 
several linear models using the provincial aggregates we have generated. 
We estimate the following model to exploit the possible determinants of SRB. 
Sex ratiodeduced,p 二 ctufinerateurban,p + arfineratemrai^p 
+Pethincityp + jeducatiorip + Sstabilityp 
+6umedicalurban,p + erTnedicalrurai,p 
+eruralp + (GDPp + e 
Here p indexes individual province. Dependent variable Sex ratiodeduced,p equals 
to the size of male population at birth over the size of female population at birth of birth 
cohort at age 0-4 in 1995, which are deduced by the methods as described in the previous 
chapter, in province p. finerateurban,p and finerateurban,p are the level offinancial penalty 
imposed by the local authority on the individuals who violate the prevailing fertility policy, 
measured in provincial average annual income, for urban and rural residents, respectively, 
which is a proxy for the strictness of policy implementation, ethincityp is the percentage 
35 
t 
6.1 Model 36 
of ethnic minority in province p. educatioup is the percentage of total population that have 
completed a certain level of education., as a measures of education attainment in province 
p. stabilityp is the percentage of population with household registration in the current 
place, as a measure of population stability, medicalurban,p and medicalrurai,p are annual 
per capita monetary expenditure on medicine and medical service ofprovince p, as a proxy 
for the level ofhealth care^ ruralpt is the percentage of total population that is considered 
as rural residents in province p. GDPp is the per capita gross domestic product in logrithmn 
of province p in year t. 
To find the factors associated with the differential reporting behaviors, the following 
model is estimated: 
Rate of reportingi,p,t = aufinerateurban,p + cXrfineraterurai,p 
+|3ethincityp + jeducatioup 
+Sstabilityp + eruralp + (^GDPp 
+9sexratededuce,p + e 
The dependent variable is the rate of reporting in province p in year t (1995 or 2000)， 
equal to the reported population size of gender i over the corresponding deduced population 
size of birth cohort at age 0-4 in 1995. sexratededuce,p is the deduced SRB of the birth 
cohort at age 0-4 in 1995, in province p. 
9 The problem of this proxy will be discussed later. 
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The linear models are estimated. Moreover, once data is available, I separate the rural 
sector from the urban sector. Estimation results also suggest such separation is meaningful. 
6.2 Discussion of Explanatory Variables 
6.2.1 Policy Implementation 
Level of Financial Penalty 
To implement the one-child policy, the authority has to employ some administrative or 
financial method to make sure the fertility target could be met, given a son preference 
inherent in Chinese culture and history. Although the central government was advocating 
persuasion rather than coercion, it is always the case the pressure imposed on the lower level 
government and officials was transmitted into pressure on individual household. However, 
the implementation is geographically diversified and lack of written-down recorcP. 
Under strict policy implementation, residents are less likely to pursuit their desired 
number ofboys by giving more births, since the financial penalty is imposed according to 
excess number ofbirths, rather than the high sex ratio at birth. It is true that the government 
also made efforts to prohibit sex-selective abortion, but such effort is generally regarded as 
ineffective. Therefore, they are more likely to fulfill their wish to have a boy by abortion, 
if sex-selective abortion technology is well available. Otherwise, they can only reach their 
ideal family composition by luck. Hence, higher financial penalty is expected to lead to 
10 see Scharping (2003). 
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higher sex rate at birth in the area with good access to sex-selective technology, and no 
effect in the area with worse access to it. 
Level of Policy Fertility 
The idea of "policy fertility rate' is simple, which is the level of fertility required by local 
policies. It is the overall strictness of fertility policy prevailing in that province, directly 
related to the level ofurbanization and the minority population share. Higher policy fertility 
rate means the family has more chance to fulfill their desired family composition by having 
an additional birth. Therefore, we expect to see areas with higher policy fertility rate to 
have lower sex ratio at birth. In later years, the cohort reporting rate will also be higher. 
6.2.2 Demographic Characters 
Ethnic Minority 
Ethnic Minority in Chinese are generally subject to different fertility policy and they also 
have different attitude towards gender and family planning. Moreover, policies imposed 
on minority groups are politically sensitive. Through out the 60s and 70s, China's ethnic 
minorities were exempt from family planning. The central government made efforts to 
raise minority population rather than to limit it, and carefully phrase the policy instruments 
for this special group of people. Especially, regulations for the national minorities ofTibet, 
Xinjiang, Ningxia are particularly sensitive. For instance, only at the end of90s, some rural 
counties in Tibet started to enforce three-child limit. Therefore, I include the provincial 
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non-Han ethnic minority population as an explanatory variable. See the following table for 
the non-Han population share in 2000. 
In China, only Han and Manchu have clear preference favor boys against girls. There-
fore, in general, ethnic minority population has a more balance gender preference. More-
over, generally, ethnic minority is allowed to have more births than Han population. It also 
leads to lower sex ratio at birth, given the same gender preference. 
Educational Attainment 
There is a large literature discussing how education would effect individual's fertility de-
cision, through the channel of opportunity cost, gender preference itself, bargaining power 
within the family, knowledge ofhealth care and nutrition, access to sex-selective technol-
ogy and so on. 
There are several measures of a society's average education attainment . The most 
direct way is to calculate the average years of schooling, an indicator of the cumulative 
investment in an individual's education (Glick & Sahn，1998). This measure is particular 
suitable for survey data where years of schooling could be specified clearly or estimated 
easily. In this case, due to data availability, I use the percentage of total population which 
has reached a specific education level. 
Education has effects on shaping preference and access to prenatal sex-selection tech-
nology. Higher education is suggested to lead to more neutral gender preference. However, 
higher education also lead to better access to sex-selective abortion technology, which re-
sults in higer sex ratio at birth, given a prevailing gender preference favouring boys. It also 
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has something to do with social position, which relates to the exposure to government con-
trol, which also has a possitive effect on gender balance. It is an empirical question which 
effect dominates. As Banister (2004) argues from historical perspective: 
Might rising educational attainment bring about more enlightened attitudes to-
wards daughters in China? Educational level of women does not seem to affect the 
decisions of couples to abort a female foetus or somehow dispose of an unwanted 
daughters. As illiteracy declined and educational attainment rose during 1949-77, 
the shortage of girls gradually declined to its lowest point in history. But as literacy 
and educational attainment have continued to improve, the dearth ofgirls has become 
more from 1978 to the present. 
This line ofargument might suggest the mixed effect of education, which may not go 
in line with the idea that higher education must lead to less gender discrimination. 
In later years, well educated population are less likely to hide their children, as they 
are subject to stronger social control and they face higher cost ofhiding, 
Population Stability 
By population stability, it refers to the degree of a population's exposure to migration. It is 
not necessary for migration population to differ from other people intrinsically. But it, in 
effect, is less subject to government regulation, given the hardness to put these people into 
control. It is hard to classify people without a permanent residence and regular work place 
by place of registration and place of residence. Then such hardness make the authority at 
both places to pass on responsibility to each other, and finally nobody take action. Less 
government control will enable this population have more freedom or more feasibility to 
pursuit their desirable family composition. However, one suggest it also allows more free 
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use of sex-selective abortion. Again, the sign of the estimated parameter could be either 
negative or positive. 
Naturally, given the hardness to cover the migration population in the census, we 
expect more stable population has a higher reporting rate. 
6.2.3 Social-economic Development 
Level of urbanization 
Urbanization may affect fertility behavior in many ways. City and countryside may have 
different culture. For instance, City like Shanghai and Beijing have normal sex ratio for a 
long time. Ifeffect ofcultural favoring balanced gender and government control dominates, 
the expected effect on gender balance is positive. It also lead to higher reporting rate. 
Health Care 
Level of health care development have great impact on population as a whole. As previ-
ously discussed, male fetus is weak. Better health care leads to higher sex ratio at birth. 
Moreover, if better health care has effect on the availability of prenatal sex determination 
technology, it could also reinforce the distortion^. 
11 For China, hospital beds per capita, per capita health care expenditure and medical personnel per capita 
have been used as proxy for level ofhealth care development. Due to the incompleteness of census publica-
tion, I use per capita health care expenditure. 
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Previous Fertility Outcomes 
There are two reasons to include pervious fertility results in explaining reporting behavior: 
1) higher sex ratio is associated with higher female reporting rate in later years, and 2) 
if there is government intervention in reporting, higher sex ratio might be associated with 
lower male reporting rate. Appendix A.6 is a detailed discussion. 
6.3 Data and Descriptive Statistics 
Level of Financial Penalty 
Given the very limited data source, Ebenstein (2008) establishes a procedure to calculate 
the average fine rate, in years ofhousehold income, using the data collected by Scharping 
(2003), which is from various issues of Population Yearbook (p46, 141). I follow Eben-
stein,s procedure, but maintain the rural-urban divides. The results estimates suggest such 
separation is meaningful. Ebenstein also mentions an upward-adjustment by 100 percent 
to take "effective rate" into account, the issue that it is difficult to collect the fine, especially 
in the countryside. However, I consider such upward adjustment is improper as a large 
portion of the applied penalty has been settled (pl44). There are various kinds of finan-
cial penalties, for instance, wage income deduction, above-quota birth fines, social-support 
fee, private paid medical and matemity expense. My data is only enough to calculate such 
penalty in the form of wage deduction and direct applied above-quota fines. For detail, see 
Ebenstein (2008) and Scharping (2003). The average levels of fine rate are listed in the Tab. 
9. 
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Level of Policy Fertility Rate 
For the construction of this quantitative indicator, see Gu, Wang, Guo and Zhang (2007). 
They employ the fertility policy information at the prefecture level, by estimating "the 
number ofpeople in each prefecture falling under different policies". See Tab. 10. 
Ethnic Minority 
See Tab. 11 for percentage of minority population in 2000. 
Education Attainment 
Census provides seven categories for education attainment: 
1) no schooling 
2) eliminate illiteracy 
3) primary school 
4) middle school 
5) high school 
6) specialized secondary school 
7) junior college 
8) university 
9) graduate school 
We grouped the first two into category one, representing minimal or no schooling. 
People finishing primary school and middle school are grouped into category two and three, 
low education and middle education, respectively. All the rest are grouped into category 
{ 
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four, high education. To give the reader an impression of China's overall education level, 
Tab. 12 shows the education attainment in Census 2000. 
For the population as a whole, male population attains higher education than female. 
Especially, there are much more male with high education than female. For instance, the 
proportional of male with university or higher education is two times of that of female. 
This phenomana must be moderated as society develops. 
Population Stability 
We use the percentage of population with household registration to indicate the stability 
of the whole population. Only Census provides this set of data, therefore, the data for 
inter-censual years are derived from interpolation. See Tab. 13. 
Level of Urbanization 
We use the percentage of urban residence as a proxy for the level of urbanization, see Tab. 
14. However, the problem of this approximation is that during the recent period of rapid 
urbanization process, some so-called urban area is de factor rural area, the transformation 
is only on the jurisdiction level, rather than in the way of production. Better approximation 
should be based on the production activity they get involved, therefore, We also use the 
percentage of working population in agriculture sector as an alternative. 
/ 
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Economic Development and Living Standard 
We choose the simplest indictor GDP in the estimation. Moreover, We also include yearly 
household income to represent living standard. 
6.4 Estimation Results 
Deduced SRB 
Model 1 in Tab. 15.1 includes only rural and urban fine rate and policy fertility rate. 
Model 2 includes the following (proxies of) provincial level demographic variables: per-
centage of minority population, percentage of population having a certain level of educa-
tion, and percentage of population with the household registration at the current place. The 
effect of policy fertility rate disappears when demographic characters are controlled. The 
effects of education and minority are weakened when proxies for provincial-level social-
economic development variables enter the model (Model 3), including percentage ofrural 
population, rural and urban household expenditure on medicine and medical service per 
capita, and logarithm of GDP per capita in 1995. Model 4 incorporate share of agricul-
ture employment instead of share of rural population, but neither of them has an significant 
effect. 
Using the estimates from the most complex model (Model 3), which incorporates 
all the proxies for policy implementation, demographic characters, and level of social-
economic development, the hypothetical positive effect of educational attainment does not 
find any support, confirming the idea that education may not help a lot in changing gender 
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preference in a family. How much education the family members have, either husband or 
wife, does not have much effect on the decision to abort a female foetus or not. Moreover, 
I also can fail to find any effect of the level of economic development (in Model 3) and 
the living standard (not shown). Additionally, we also fail to find any effect of population 
stability as well as minority population. 
According to Model 3，higher rural fine rate level leads to less sex-selective abortion. 
It goes well with the expected effect of strict policy implementation. Chinese government 
strictly prohibited prenatal abortion for sex selection, imposing harsh punishment on the 
party either who implements it or who help to implement it. However, the unauthorized 
practice was very popular. It is also interesting to see the insignificant effect of the cor-
responding rate in urban sector. One possible reason to this rural-urban difference is the 
social control imposed on urban residents can not be properly measured by the level of 
monetary penalty. Put in other words, either urban residents were much less subject to 
government control, or they were mainly subject to non-financial control Obviously, the 
second explanation is the more convincing one. 
Furthermore, it is interesting to see the effect ofhealth care development is different 
in rural and urban sector. Higher expenditure on medicine and medical service is associated 
with higher SRB in the rural sector, but with lower SRB in the urban sector. The negative 
effect on gender balance goes in line with the story of access to sex-selective technology, 
but the positive effect asks for further investigation. 
Tab. 15.2 and 15.3 is the same model estimated for the reported level of SRBs and 
the estimated provincial SRB which does not take intra-provincial migraiton into consider-
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ation. These results differ a lot. This is a topic for further research to check whether such 
inconsistency is due to data inconsistency or other reasons. 
Reporting Rate in 1995 and 2000 
As previously discussed, I includes three sets of explanatory variables in the model 
for reporting rate, for both 1995 and 2000. Additionally, to find out whether the previously 
determined sex ratio at early age will have any effect on overall provincial-level reporting 
rate later-on, I add deduced sex ratio in 1995 in Model 4. 
Tab. 16.1 and 16,2 show the estimation for reporting rate of male and femle in Pop-
ulation Survey 1995，respectively. Tab. 17.1 and 17.2 show the results for reporting rate of 
male and female in Census 2000，respectively. 
1995 
We fail to find any effect of policy implementation in all of the four models, and they also 
have wrong sign problem. The set of demographic variables are statistically insignificant, 
either. Education variable has the wrong sign. Only share of rural population is marginally 
significant at 10 percent significance level in model of female reporting rate. The estimated 
effect of rural population on reporting rate is negative. 
However, the effect of deduced SRB on male reporting rate is very significant, sug-
gesting the possibility of the existence of data manipulation by the government to avoid 
reporting a high SRB. 
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2000 
The estimation results for 2000 reporting rate are very different from those for 1995. Previ-
ous fertility outcomes become irrelevant, but demographic and social-economic characters 
show very substantial impact on reporting behavior. Effects of minority population, pop-
ulation stability, and rural population are all positive, as expected. But we fail to find a 
positive education effect. Parameters of policy implementation variables are also insignif-
icant, for both male and female. We also find a positive economic development effect, 
suggesting economically developed areas have a higher reporting rate. 
6.4.1 Future Extension 
Endogeneity is not well handled in our specification. IVs for education attainment, GDP, 
expenditure on medicine and medical service and other variables could be constructed and 
used in estimation. Use of IVs might help to provide better understanding of the effect 
of all these factors, since our models estimated fail to provide empirical evidence of their 




In this thesis, decomposable measure of "missing girls" is constructed, and national-
level and provincial-level estimates based on the most updated Population Survey are pro-
vided to illustrate how under-reporting in early Census will distort this traditional measure. 
The deduced SRB is much lower than the published level. Therefore, we conclude that 
the gender distortion is much exaggerated by mis-reporting during early Census. Regres-
sion analysis is use to find out factors that associated with SRBs and reporting behavior in 
later years. Education, migration, fertility policy and medical service are all statistically 
significant. Morever, policy effect is found to be significant in borth fertility outcomes and 




A.1 Calculating Number of "Missing Grils，’： Procedures and 
Assumptions 
Assumption 1: Unreported mortality schedule exactly follows reported mortality schedule. 
This is the strongest assumption I have to make to perform the whole analysis. There 
is no empirical evidence providing an accurate mortality schedule that could be used at the 
national level. Additionally, there is no way to derive an estimate of mortality schedule for 
reported population and unreported population separately. Moreover, one can hardly figure 
out the features ofunderreported population, because population is subject to migration. It 
is difficult to find a proxy for the mortality rate for this group people, without knowing too 
much about them. 
Assumption 2: Population reaches full reporting above age 10, 
Refer to the discussion in the Section 5.1.5. 
Assumption 3: Boys are not subject to differential treatment. 
That is to say boys' mortality schedule follows the model life table we choose. We 
need this assumption in the calculation of expected size of girl population to provide an 
expected level of mortality rate for girls given the mortality rate ofboys. 
We are discussing the birth cohort at age 0-4 in 1995. Correspondingly, the cohort at 
age 5-9 in 2000 and at age 10-14 in 2005. 




In 2005, by Assumption 2, 
5m,2005(^) = 1, S/,2005(I) = 1, foT X > 10 
By Assumption 1 and 5, 
lm,2005{x) = lm,2005{x - 5) ^q^,x-5 
By Assumption 1, 
/^,2005(^ ) 二 Z/,2005 (Z — 5) xQ'/,x-5 
Therefore, we can conclude that 
Missing Population 
Source Male Female 
一Undereporting 巧言(…—lm,2ooo {x 一 5 ) " " " ^ ^ ^ — //,2000 (^ — 5) 
^^m,x-5 ^^/,x-5 
Differential treatment 0 ^ ^ (xg/,.-s 1 9/,x-s) 
"True" cohort size ' ^ “工 ) ^ ^ ^ 
^%n,x-b a:y/,z-5 —… 
Step 2: Determine the "true" population size in 1995 
In 2000, by Assumption 2, 
Sm,200oO^ ) < 1，S/,2000(a:) < 1, fOTX < 10 
By Assumption 1 and 3, 
^m,2000(^) = m^,i995(^  — 5) ^^5gm,x-lO 
By Assumption 1, 
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h,2000{x) = lf,199b{x — 5) ^_5^x-n 
Therefore, we can conclude that 
Missing Population 
Source Male Female 
im,2005{x) if,2005{x)“ 
Underreporting ^C,x-s x-5C,x-10 ^ /^,x-5 -^59/,x-10 
-lm,1995 {X 一 1 0 ) -lf,1995 0^ — 10) 
Differential ^^  if,2ooo{x)( . “ � 
treatment 0 ^ ： ^ {^-^^f..-io i - 5 ^/,x-ioj 
"True" cohort s ize^"^ _ A ^ i ^ ^ ———— 如 誓 — 一 
… A^^^_5__^-^rn,x-10__ ―  —_——?ltsit5&dL——————… 
Step 3: Determine the population at birth for age group 0-4 in 1995 
In 1995, the derived original cohort sizes are as below, 
Age Male Female 
n m^,2005(lOy" Z/,2OO5(10) 
10C,5, SC,0 109/,5, 59/ 0 
1 m^,2OO5(l) /^,2005(11) 
llC,6, 69;,i 119/,6, 69/1 
7 m^,2005(i2) /^,2005(12) 
i2C,7, 7C,2 129/,7, 79/ 2 
0 m^,2005(i3) /^,2005(13) 
i3C,8, SC,3 139/,8, 89/ 3 
A m^,2OO5(i4) //,2005(14) 
14<x,9, 9C,4 14g/,9. 9g/.4 
To transform all these birth cohort to their original size at age one, we also need 
Census 1990 to adjust birth cohort at age 1-4^^ The adjusted cohort sizes are as following: 
12 Since mortality schedule for each year between 1982 and 1990 is derived by interpolation based on Census 
1982 and 1990，the same exercise could be done based on Census 1990 and Population Survey 1995. The 
two sets of estimation could be both provided. 
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Age in 1995 Male Female 
Q im,20q5(l^  /^,2OO5(lO) 
109m,5, sC,0 109/,5, 59/ 0 
1 m^,2OO5(l) /^,2005(11) 
llC,6, eC,l l9m,0 119/,6, 6?/ i l9/,0 
2 “,2005(12) /^,2005(12) 
129m,7, rq*m,2 2^ ,0 129/,7,�2 2^ /,0 
3 “,2005(13) Z/,2005(13) 
139m,8, sC,3 3C,0 139/,8, 89/ 3 39/,o 
4 一 m^,2005(14) /^,2005(14) 
_ …—“SZ^Z^L�4^—A^ki^^ 
Based on cohort sizes estimated in the above table, we can simply get the "missing 
girls" due to selective abortion, assuming the true level of SRB is the world-wide standard 
ofl.055. 
Age in 1995 Missing girls due to abortion —— -- - -7^—^  • - -i 7^ 7xY"—“‘-0 m^,2005(lO) 1 /^,2005(io) 
ioC,5, sC,o 1,055 10<7,,5, 59广0 
1 i m , 2 0 0 5 ( l l ) 1 — ' / ^ 2 0 0 5 ( 1 1 ) 
iiC,6, eC,i iC,o 1.055 119/,6, 69/1 i9/,o 
？ m^,2005(12) 1 /^,2005(12) 
i2C,7, 7C,2 29:,o 1 ^ — 129/,7, 79/ 2 29/,0 
0 im,2005(13) 1 — f/,2OO5(i3) 
13C,8, sC,3 3C,0 1.055 139,,8, 89/ 3 39/,0 
4 m^,2Q05(14)_ 1 — Z/,2005(14) 
1 ¾ , ^ ; ^ ¾ ; ¾ ^ ^ ^ :，A_—9ifAJ^A— 
Step 4: Summary 
Age in 1995 : x 
Selective abortion � * & 四 函 ^ ° ^ 厂 ! “ - 1 0 — 戸 巧 
10+xQm,5+x, 5+x9m,x 9^m,0 1"055 109,’5’ 59广工 rr?,’� 
^ i f f e n ^ l 1995-2000 ^ U g } . 1 + 5 � ) 
treatment +^s9/,x ^ ^ ^'^ ”，工' 
2000-2005 ^ ; ^ ( 3 U m U , -.+10 ^/,.+5) 
Underreporting 1995 」 ； : 二 ： - " 肩 � 
2000 ^ g f - / / , 2 o o o ( x + 5) 
Variable list: 
lm,x {x): the male population at age x observed in year X 
lf,x (X): the female population at age x observed in year X 
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yQ^ x^： the survival rate of male selected from age x to y 
yq*f z: the survival rate of female selected from age x to y, corresponding to selected 
rate of male 
yqf,x: the survival rate of female observed from age x to y 
Observed variables are derived from Census 2005，2000, 1995. 
i 
Appendix 55 
A.2 Census Questionnaire 
In 1995，2000 and 2005，the Chinese authority conducted population surveys across the 
country. The population surveys in 1995 and 2005 cover around one percent ofthe whole 
population, as two inter-censual population surveys. The census in 2000 is the 5th national-
wide population census in China. The Census in 2000 covers ten percent of the whole pop-
ulation, and involves millions of professional and volunteer interviewers. For simplicity, I 
name the population survey conducted in 1995，2000 and 2005, as Census 1995，2000 and 
2005, respectively, thereafter. 
The questionnaire used in Census 1995 majorly concerns basic demographic infor-
mation: age, gender, mortality, fertility, marriage, education as well as employment. Cen-
sus 2000 uses two sets of questionnaires, a short one for all respondents and a long one 
for ten percent of the respondents. Questionnaire used in 2000 and 2005 consist o f a set of 
questions, which are pretty detailed, on living conditions. Moreover, the questionnaire, for 
the first time, asks the respondents their migration experience. The respondents are asked 
about their last migration experience as well as the place of residency five years ago. These 
are the questions that provide the opportunity of constructing a population free from migra-
tion by allowing allocation ofevery respondent according to their place ofresidency during 
the last Census. 
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Population Survey 1995 
There are six questions concerning the household as a whole and fifteen questions con-
cerning every household member in the household. Respondents above age 5 are required 
to provide information ofhousehold registration, above age 6 education attainment, above 
age 15 employment and marriage, and woman at age 15-64 fertility. 
Tab A.2.1: Questionnaire ofPopulation Survey in 1995 
Questions on household information 
H1 Household Number 
H2 Type ofHousehold: 1. Family, 2. Collective 
H3 Number of Household Members 
Number ofBirths During 1994.11.1 and 1995,10.31 
and Their Genders 
Number ofDeaths During 1994.11.1 and 1995.10.31 
and Their Genders 
Number of Household Members Who Left 
for More than One Year 
Questions on Individual Information 
R1 Name of the Respondent 
R2 The Respondents's Relation with the Head of the Household 
R3 Gender 
R4 Data of Birth (Month and Year) 
R5 Nationality 
R6 Status and Type of Household Registration 
R7 (above age 5 only) Permanent Residency at the Time of Census 
R8 (above age 5 only) Reason ofMigration 
R9 (above age 6 only) Level ofEducation attainment 
RlO-12 (above age 15 only) Questions on Employment 
R13 (above age 15 only) Marriage Status 




There are nine questions concerning household as a whole and ten questions concerning 
individual respondents in the short questionnaire. The three extra questions on household 
information, compared with the questionnaire used in 1995, cover migration and living 
conditions (H4, H5 and H9). Moreover, the individual respondents are no longer required 
to answer questions on marriage, employment, migration as well as fertility. 
Tab A.2.2: Questionnaire ofPopulation Census in 2000, Short Version - - —— — 
Questions on household information 
H1 Household Number 
H2 Type ofHousehold: 1. Family, 2. Collective 
H3 Number of Household Members 
Number of Household Members Who Migrate Out for 
Less Than Half a Year and Their Genders 
Number ofhousehold members Who Migrate Out for 
More Than Half a Year and Their Genders 
Number ofPeople that Temporarily Live in 
the Surveyed Household and Their Genders 
^ ^ Number ofBirths During 1999.11.1 and 200.10.31 
and Their Genders 
^ ^ Number ofDeaths during 1999.11.1 and 200.10.31 
and their Genders 
H9 Number ofRooms 
Questions on Individual Information 
R1 Name of the Respondent 
R2 The Respondents's Relation with the Head of the Household 
R3 Gender 
R4 Data of Birth (Month and Year) 
R5 Nationality 
R6 Status ofHousehold Registration 
j^7 Type of The Household Registration: 
1. Agriculture, 2. Non-agriculture 
R8 (above age 6 only) Permanent Residency at The Time of Census 
R9 (above age 6 only) Literacy: 1. Yes, 2. No 
R10 (above age 6 only) Level of education attainment 
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The long version of the questionnaire covers around 10 percent ofthe sampled popu-
lation. The part ofhousehold information extends questions of living condition to a series 
of 15 questions (from H6 to H20). The part of individual information covers these ques-
tions appears in the short version, along with questions on migration experience, marriage, 
fertility as well as education and employment. 
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Tab A.2.3: Questionnaire ofPopulation Census in 2000，Long Version 
Questions on household information 
H1 Household Number 
H2 Type ofHousehold: 1. Family, 2. Collective 
H3 Number of Household Members 
H4 Number of Births from 2004.11.1 to 2005.10.31 
and Gender ofBirths 
^ ^ Number of Deaths from 2004.11.1 to 2005.10.31 
and Gender ofDeaths 
H6-H20 Questions on Living Conditions 
.• . . •+ .. . - — - — •丽— -• - • - —-  -
Questions on Individual Information 
R1 Name ofthe Respondent 
R2 The Relationship with the Household Owner 
R3 Gender 
R4 Data ofBirth 
R5 Nationality 
R6 Status and Place of Household Registration 
Nature of the household registration: 
1. Agricultural, 2. Non-agricultural 
R8 Place ofBirth 
The Time Came to Live Here: 
R9 1. Since Birth,2. Before 1995.10.31,3. 1995.11.1-12.31 
4. 1996，5，1997，6，1998, 7, 1999, 8. 2000 
Where Did the Respondent Come from: 
R10 1: Within This County, City, or District, 
2. Others, Identifying the County, City or District 
R11 The Type ofPlace ofwhere He/She Came from 
R12 The Reason of Migration 
• — -冊 - - - — •— 
Questions Targeting Some Certain Age Groups 
R13 (above age 5 only) Residence of 1995.11.1 
R14-16 (above age 6 only) Questions on Education Attainment 
R17-22 (above age 15 only) Questions on Employment 
R23-24 (above age 15 only) Questions on Marriage 




The questionnaire used in 2005 does not differ a lot from that used in Census 2000 (see 
Table 4). The part on household information is just the same. Most of the individual part is 
also the same as that in Census 2000. There is no major adjustment of the content or way 
of asking questions. Actually, there is only one new question, Question R14, which asks 
about the place of residency one year before the survey date. 
Tab A.2.4: Questionnaire ofPopulation Survey in 2005 
Questions on household information 
H1 Household Number 
H2 Type ofHousehold: 1. Family, 2. Collective 
H3 Number of Household Members 
Number of Births from 2004.11.1 to 2005.10.31 
H4 and Gender ofBirths 
Number ofDeaths from 2004.11.1 to 2005,10.31 
and Gender ofDeaths 
H6-H20 Question on Living Conditions 
Questions on Individual Information 
R1 Name of the Respondent 
R2 The Relationship with the Household Owner 
R3 Gender 
R4 Data ofBirth 
R5 Nationality 
R6 Status and Place ofHousehold Registration 
R7 Permanent Residency at the Time of Census 
Nature of the household registration: 
1. Agricultural, 2. Non-agricultural 
Length ofbeing away from place ofhousehold registration: 
1. within 6 months 2. 6 month to 1 year, 3. 1 to 2 years, 
4. 2 to 3 years, 5. 2 to 3 years, 6. 3 to 4 years, 
7. 4 to 5 years, 8. 5 to 6 years, 9. more than 6 years 
R9 The Reason of Migration 
R10 The Type of Household Registration 
R12 Number of Siblings and Gender 
R13 Health Condition 
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A.3 Assumptions and Procedures to Derive Prefectural-level 
Estimates 
Since in Census 2000, R13 only specifies a certain province for every respondent rather 
than a prefecture. We have to employ other information to generate prefectural-level esti-
mates. As mentioned, we utilize question R9 and R10 here. See Appendix A. 2 for details 
of the questionnaire. As suggested, if the answer to R9 is either 1 or 2, the respondent was 
surely at the current place during the last census. In 2000, for birth cohort of age 5-9，there 
are totally 5.62 percent of respondents not allocated to any specific province based on Cen-
sus data, the size of which is just 5.6 percent of the cohort size. That is why we prefer to 
do analysis on this birth cohort. See Appendix A. 5 for details. 
For the remaining 5.6 percent ofthe population, we have to employ a strong assump-
tion: 
Assumption Respondents only migrate once during the inter-censual years. 
There are only 0.02 percent of respondents reports a prefecture that is not in the same 
province as they stayed during the last census. Given the minimal population size, this 
assumption will not cause much trouble in terms of inter-provincial migration. As to how 
this assumption can proxy the pattem of intra-provincial migration, there is no other source 
of information, which could be used as double-check. 
Question R9 is also used in adjustment for mortality. The following assumption is 
used with the time of last migraiton experience reported in R9 to assign corresponding 




Assumption Migration population follows the same mortality schedule as stable pop-
ulation in the same place. 
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A.4 Questionnaire of Death Event in Census 2000 
51 Household Number 
52 Name of the Dead Individual 
53 Gender 
54 Date ofBirth 
55 Date ofDeath 
56 Nationality 
57 (Dead at age 6 or above) Education Attainment 
58 (Dead at age 15 or above) Marrai^e 
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A.5 Size of Migration Population 
As I have suggested earlier, with information of last migration experience during the five-
year inter-censual interval as well as the place of permanent residency at the time of last 
Census, one is not able to construct a complete migration history. Moreover, having said 
that such inability in construction of a migration-free population will cause inability of 
construction of migration-free population that could be adjusted for mortality or fertility, I 
will justify my method of tracing back from the most updated population size to generate 
the population size ofbirth, rather than estimation based on fertility information. 
It is clear that if the respondent has migrated more than once during the five-year 
inter-censual interval, we lack information on migration experience except the last one. 
Even we assume migration population and stable population follow the same mortality and 
fertility schedule within the same province, one still need the complete migration history to 
match the schedules with the population concerned. If the size of migration population is 
relatively small, one may expect the mismatching will not cause a big problem. When the 
relative size becomes larger, such inability will definitely prevent us doing provincial-level 
and prefectural-level analysis. 
According to the questionnaire used in Census 2000, the question R9 is asking about 
the last migration experience which happened during five-year inter-censual interval. Based 
on this question, the whole population is grouped into eight sub-groups according to the 
starting date of current residency. 
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Tab. A.5.1: Population Grouped by Last Migration Experience 
Grouped by Last Complete Migration 
Migration Experience during 1995-2000 
Group 1 Since Birth / 
Group 2 Before 1995.10.31 / 
Group 3 1995.11.1-12.31 
Group 4 1996 
Group 5 1997 
Group 6 1998 
Group 7 1999 
Group 8 2000 
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I name Group 3-8 as undetermined population for short. To get an idea ofhow large 
the undetermined population is，see the following tables. 
Tab. A.5.2.1: Population Grouped by Last Migration Experience, Male 
... .. .- ... ...- - -
Male 
Group Age Group 
0-9 10-19 20-29 30-39 40-49 50-59 
1 T7,545 94,398~"64,505 80,509~~60,771 41,553 
2 1,687 6,545 10,761 18,896 16,524 11,294 
3 85 158 359 397 234 122 
4 435 791 1,664 1,611 793 438 
5 629 1,026 2,381 1,794 918 468 
6 918 2,132 3,505 2,340 1,174 624 
7 1,261 3,452 5,409 2,956 1,348 660 
8 1,237 4,083 6,067 3,597 1,417 557 
Total 83,797 112,585 94,651 112,100 83,179 55,716 
Undetermined 
Population 5.5 10.3 20.5 11.3 7.1 5.2 
(percentage) 
Group Age Group Total 
60-69 70-79 80-89 90-99 Above 100 
T 27,429 14,281 3 ,292~~m 4 464,481 
2 9,454 4,315 771 51 0 80,298 
3 82 36 7 0 0 1,480 
4 231 90 15 1 0 6,069 
5 259 87 18 0 0 7,580 
6 327 148 34 1 0 11,203 
7 378 141 27 4 0 15,636 
8 343 108 32 1 0 17,442 
Total 38,503 19,206 4,196 252 4 604,189 
Undetermined 




Tab. A.5.2.2: Population Grouped by Last Migration Experience, Female 
Female 
Group Age Group 
0-9 10-19 20-29 30-39 40-49 50-59 
1 65,709 84,85T 4 p ^ ( r T m i " " " ^ 4 T , 4 1 4 " ^ 7 , 3 r 9 " 
2 1,700 6,140 17,343 41,583 33,262 22,635 
3 60 146 707 499 222 108 
4 398 714 3,197 1,664 727 356 
5 528 999 4,000 1,756 792 397 
6 808 2,502 5,569 2,141 997 559 
7 1,031 4,161 7,201 2,512 1,095 597 
8 1,026 4,779 6,564 2,372 907 502 
Total 71,260 104,299 93,661 109,658 79,416 52,473 
Undetermined 
Population 5.4 12.8 29.1 10.0 6.0 4.8 
(percentage) 
Group Age Group Total 
60-69 70-79 80-89 90-99 Above 100 
1 19,W"n75—S175�3—5—4— 3 W ^ W 
2 16,080 9,133 2,615 260 5 150,756 
3 87 45 9 3 0 1,886 
4 214 102 25 4 0 7,401 
5 225 133 39 3 0 8,872 
6 306 179 48 8 0 13,117 
7 354 159 56 7 0 17,173 
8 287 160 55 8 0 16,660 
Total 36,638 21,445 6,417 647 8 575,922 
Undetermined 
Population 4.0 3.6 3.6 5.1 0.0 11.3 
(percentage) 
According to the tables, there are several points worth mentioning: 
1) The portion of undetermined population as we defined, differ for male and female. 
The overall undetermined population is 9.8% ofthe male population, but the same 
ratio is 11.3% for female population. For female population of age 20-29, such ratio is as 
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high as 29.1%, compared with a ratio of 20.5% for male population. That is to say, young 
females are more subject to migration, while they are less subject to it when they get older. 
2) The ratio of undetermined population for age group 0-9 is almost the same for both 
male and female population, at a level of 5.5%, which is much lower than that ofother age 
groups. On the other hand, such ratio drops to a level of 4% after the age reaches 60. Given 
the relatively smaller sample size, one may conclude that male population is no less subject 
to migration than female population when they reach age 60. See Tab. 5.3.1 and 5.3.2. 
Tab. A.5.3.1: Undetermined Populatin at Age 0-9，Male 
Group Age Group Total 
0-4 5-9 10-14 15-19 
"1 34^6 l 42,983 58,044 36,354 171,943 
2 7 1,687 3,413 3,132 8,239 
3 75 78 89 69 311 
4 75 360 454 337 1226 
5 171 458 509 517 1655 
6 334 584 529 1,603 3050 
7 577 684 629 2,823 4713 
8 708 529 523 3,560 5320 
Total 36,434 47,363 64,190 48,395 196,382 
Undetermined 




Tab. A.5.3.2: Undetermined Populatin at Age 0-9，Female 
Group Age Group Total 
0-4 5-9 10-14 15-19 
1 28,573 37,136 53,126 31,732 150,567 
2 0 1,700 3,264 2,876 7,840 
3 1 59 83 63 206 
4 71 327 387 327 1,112 
5 142 386 414 585 1,527 
6 302 506 514 1,988 3,310 
7 467 564 561 3,600 5,192 
8 585 441 539 4,240 5,805 
Total 30,141 41,119 58,888 45,411 175,559 
Undetermined 
Population 5.2 5.6 4.2 23.8 9.8 
(percentage) 
For both male and female, before age 15，the portion of undetermined population, 
which is subject to migration during the inter-Census years, is around 5 percent. This rate 
rockets to a level of 23.8 percent for age group of 15-19, and 34.3 for 20-24 (see Figure 
1). Relative speaking, manipulation of 5 percent of the birth cohort will not add much 
unnecessary variations into to my analysis. The fluctuation at age 85 and above is probably 
due to small sample size. 
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Fig. A.5.1: Percentage ofUndetermined Population, By Age and By Gender 
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Estimation of new birth population asks for two sets of data: 1) annual fertility rate by 
age for female at age 15-49，and 2) annual female population at age 15-49. National-level 
data is ready to use, since China as a whole is subject to minimal international migration and 
immigration flows, which could be safely neglected. Provincial-level na prefectural-level 
data, however, must be adjusted for inter-provincial and intra-provincial migration flows 
before any serious analyses, respectively. As previously discussed, a population free from 
migration at a five-year interval could be generated, but such population can not be matched 
with the corresponding mortality and fertility schedules. Even assuming the migration 
population follows the same mortality and fertility schedules as the stable population in 
every province, which is a strong but acceptable assumption given the data a v a i l a b i l i t y " ， 
one still need to match a specific provincial schedule for every respondent. Considering the 
large portion of migration population for age group 15-30, the inability of selecting such 
a schedule which is dependent on the migration history will unnecessarily introduce large 
13 There is no migration information collected for dead people. 
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uncertainty into the analysis. Therefore, I do not suggest using fertility data to estimate 
expected birth, because of data concern. Conceptually, estimation of expected new birth 
does assume accuracy of fertility reporting. This issue is already discussed. 
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A.6 Previous Fertility Outcomes and Reporting Behavior 
Given the strict family planning, it was very difficult for Chinese families to pursuit an 
ideal gender combination of their offsprings. There is survey data providing idea family 
size and sex combination (for instance, Lavely, Li and Li (2001)), which suggest the one 
boy and one girl is the mode of idea family. There is also some evidence suggesting that 
Chinese family, even with strong gender preference towards boys, still want a balanced 
sex combination for their famiiy4. Since the major issue of Chinese's problem is not 
breaking the family planning regulations in order to pursuit a ideal family size, but the 
gender preference strongly favor male to female, I can safely simplifies the fertility decision 
into the number ofboys the families want to have and ignore the issue ofideal family size. 
No gender preference is defined as difference between male and female birth, so that family 
with no gender preference will have no incentive to break the family planning regulation 
in any kind of means (sex-selective abortion or out-of quota birth). For simplicity, I do not 
consider the rural-urban divide here, therefore every household is subject to the fertility 
regulation that allowing second birth when first birth is a girl. Additionally, I assume the 
access to sex-selection technology is uncorrelated to the gender preference. Relaxing this 
assumption will not change the conclusion. 
To illustrate this proposition, I use a simplified model here. 
Consider the total population of size 1, The population share according to gender 
preference is as following: 
14 Some rural families postponded the reporting of male birth to gain the legal opportunity ofhaving another 




Gender Preference Population Share Number ofBoys Pursuit 
T 5 I g E P i 2 
Low P2 1 
No 1 — pi — P2 0 
.- .- . -- -- -—• — - •-——•- -.--丽— +• — . 
There is 1 — a of the total population having access to sex-selective abortion and 
willing to use it to pursuit a certain gender combination, if any. Hence, given the natural 
sex ratio at birth (SRB) R, the expected number ofbirth of male and female is as following: 
Gender Preference 1 — a a 
male 2 male 2 
High female 0 female 長 
male 1 male 1 
Low female ^ ^ female | 
male .^p male . % No 卞 卞 female _^^ ^ female ^+R 
They are all subject to 1.5-child policy. For this reason, assuming all the out-of-
quota births are hidden from the census, and the individual family will not manipulate the 
sequence ofbirth, because I assume they do not pursuit a balanced sex combination. They 
are totally indifferent between one boy and one boy plus one girl. Moreover, they are also 
assumed to have incentive to report at least one of their male birth. Hence, the reported 
number ofboys and girls are as following: 
Gender Preference 1 — a a 
T T T male 1 male 1 
HighPi female 0 female j ^ + ^ j ^ 
T male 1 male 1 
Low:P2 female 0 female ^ + ^ 
�T 1 male ^ male ^ 
N - 1 1 1 — 仍 female g ^ female J g 
It is very clear, for individual families, no matter with gender preference or not, no 
matter with access to abortion technology or not, the reported number of male birth will 
t 
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not only change when preference shifts. They always report as many boys as possible, 
in this case, which is fixed to one. On the other hand, a decrease in a , which means an 
increase access to prenatal sex-determination and sex-selection technology, will lead to 
fewer "unwanted" female births as well as unreported ones, which is just side product of 
pursuing a desired male birth. That is, when the true level of sex ratio is driven down by a 
improved access to sex-selective technology, the reporting rate of boys remains the same, 
while the reporting rate of girls increases. 
If the true level ofsex ratio is driven down by a shift in preference, it is obvious that 
reporting rate of both gender will increase, since a more neutral preference towards off-
springs' gender combination leads to a smaller gap between the fertility target government 
pursued or "advocated" and the one individual family pursuits, which is directly related to 
the size ofunder-reported boys and girls. Additionally, ifboth abortion and hiding is cost-
less, only access to the technology matters, then the size of such gap is exactly the size of 
under-reported young population. 
When the change in level of true sex ratio is driven by change in both technology 
accessibility and preference, the overall effect on reporting rate is not certain. Since we are 
talking about a time period during which the country almost reached full accessibility to 
the sex-selective abortion technology, the problem is automatically simplified to a single 
effect problem: (stronger son-preference,) higher sex ratio at birth, lower reporting rate 
of girls, and no effects on boys' reporting. Moreover, if we also consider son preference 
represented in the form of willingness to report, one may easily observe higher sex ratio 
and higher boys' reporting rate at the same time. 
j 
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Then, what is the plausible explanation for the opposite relation? Data falsification 
could help to provide an answer to this puzzle. Since February 1990，attempts have been 
made to improve data quality, including "disciplinary punishments ofcadres responsible for 
data falsification, investigations to detect faked medical operations, a new information sys-
tem, random checks of report numbers and methods to improve social control" (Scharping, 
2003), These formal practice increased the cost of data falsification, but the inclusion of 
fertility target into evaluation oflocal carders' performance enhanced the incentive ofdata 
manipulation or falsification at the same time. The overall effect is an empirical question. 
Gender balance is also one dimension of overall family planning target, since sex-selective 
abortion is strictly prohibited. High sex ratio directly indicate unauthorized use of prena-
tal sex-selective technology, that is why it is fully possible for local authorities to report a 
lower sex ratio to avoid any negative impact on their own career. 
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Tables 
Tab. 1: Decomposition of Measure of "Missing Girls" in 2005 Population Survey, 
Age Group at 0-4 in 1995，Westem Model Life Table, Level 25 
Age in 1995 
Missing Cohort 0 1 2 3 4 
Underreporting in 1995 2,076,470 2,214,946~~1,891,592~~1,615,982~~1,540,737 
0.19 0.22 0.17 0.14 0.12 
o fma le in 2000 1,442,869 1,139,689 1,506,390 1,418,852 1,830,027 
0.14 0.11 0.14 0.12 0.15 
Underreporting in 1995 1,631,652 2,261,875 2,118,417 1,810,752 1,480,812 
o f female 0.18 0.26 0.22 0.18 0.13 
in 2000 1,302,734 1,125,506 1,414,683 1,335,881 1,633,907 
0.14 0.13 0.15 0.13 0.15 
Differential birth to 95 173,850 165,207 188,638 200,832 224,046 
treatment 95-00 387,740 196,292 211,888 219,590 239,616 
00-05 392,764 199,783 216,014 224,013 244,964 
Abortion 851,460 705,112 729,990 712,077 761,930 




Tab. 2: Population Size Reported in 1995，2000 and 2005，Age Group at 0-4 in 1995 
^ ^ ^ 0 1 A”1995 ] — 
1995 Male 8,917,885 7,881,250 9,280,769 9,876,827 11,020,192 
Female 7,650,192 6,509,038 7,653,846 8,287,692 9,581,538 
2000 Male 9,157,597 8,866,012 9,590,414 10,014,222 10,674,963 
Female 7,775,962 7,604,128 8,324,342 8,737,884 9,407,063 
2005 Male 10,568,663 9,976,653 11,065,696 11,401,614 12,473,354 
Female 9,062,337 8,715,959 9,724,099 10,058,556 11,024,937 
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Tab. 3: Comparison ofDecomposition Based on Census 2000 and Population Survey 
2005 
Age in 1995 
0 1 2 3 4 
Based on Census 2000 
Total Missing Girls 857,006 929,099 897,065 904,390 883,752 
(calculated) 
Abortion 862,132 932,771 917,960 926,981 908,833 
Under-reporting Rate 
male 0.06 0.15 0.07 0.05 0.01 
female 0.06 0.17 0.10 0.08 0.01 
Differential treatment 
calculated birth to 95 171,041 171,634 196,473 215,185 238,624 
95-00 346,180 197,930 215,703 230,919 251,433 
actual birth to 95 173,850 165,207 188,638 200,832 224,046 
95-00 387,740 196,292 211,888 219,590 239,616 
Total Missing Girls 1,237,781 919,993 969,990 966,456 1,044,113 
(actual) 
Based on Population Survey 1995 
Total Missing Girls 1,241,788 922,658 973,294 970,096 1,048,699 
(calculated) 
Abortion 1,063,777 911,124 971,353 973,175 1,057,286 
Under-reporting Rate 
male 0 0 0 0 0 
female 0 0 0 0 0 
Differential treatment 
(calculated birth to 95 173,850 165,207 188,638 200,832 224,046 
/actual) 95-00 387,740 196,292 211,888 219,590 239,616 
00-05 392,764 199,783 216,014 224,013 244,964 
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Tab. 4.1: Provincial Population in 2000 and in 1995，Adjusted for Migration 
Population Population Percentage Population Population Percentage 
in 2000 in 1995 o f M o w in 2000 in 1995 offoflow 
Beijing 10,812 9,017 16.6|Hunan 60,249 63,156 A.S2 
Tianjin 8,054 7,669 4.78 Guangdong 78,511 67,457 14.08 
Hebei 43,530 43,706 -0.4 Guangxi 47,177 48,625 -3.07 
Shanxi 25,883 25,725 0.61 Hainan 5,597 5,556 0.73 
Inner Mongolia 16,652 16,790 -0.83 Chongqing 38,790 39,494 -1.81 
Liaoning 27,148 26,693 1.68 Sichuan 138,230 142,069 -2.78 
Jilin 17,076 17,390 1.84 Guizhou 34,849 35,761 -2.62 
Heilongjiang 20,621 21,185 -2.74 Yunan 37,436 37,059 1.01 
Shanghai 17,977 16,044 10.75 Tibet 706 675 4.39 
Jiangsu 48,923 48,380 1.11 Shaanxi 39,712 39,938 -0.57 
Zhejiang 30,919 29,181 5.62 Gansu 23,356 23,779 -1.81 
Anhui 42,303 44,718 -5.71 Qinghai 3,194 3,251 -1.78 
Fujian 25,777 25,174 2.34 Niangxia 7,068 7,018 0.71 
Jiangxi 35,571 37,966 -6.73 Xinjiang 21,658 20,654 4.64 
Shandong 70,535 70,530 0.01 Others 16 -0.75 
Henan 83,338 85,269 -2.32 
Hubei 48,337 50,044 -3.53|Total 1,109,989 
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Tab. 4.2: Provincial Population in 2000 and in 1995, Adjusted for Migration, at Age 
5-9 in 2000 
Population Population Percentage Population Population Percentage 
in 2000 in 1995 ofhiflow in 2000 in 1995 o f M o w 
B e i j i n g “ ^ m 22.69|Hunan 4 ^ 4,119 -0.68 
Tianjin 395 385 2.53 Guangdong 10,503 10,449 0.51 
Hebei 2,414 2,396 0.75 Guangxi 3,974 3,970 0.1 
Shanxi 2,173 2,166 0.32 Hainan 359 354 1.39 
InnerMongolia 1,662 1,662 0 Chongqin 6,820 6,828 -0.12 
Liaoning 2,993 2,969 0.8 Sichuan 2,848 2,917 -2.42 
Jilin 428 445 -3.97 Guizhou 3,219 3,219 0 
Heilongjiang 1,734 1,764 -1.73 Yunan 4,461 4,442 0.43 
Shanghai 262 193 26.34 Tibet 72 59 18,06 
Jiangsu 3,669 3,651 0.49 Shaanxi 2,085 2,091 -0.29 
Zhejiang 867 858 1.04 Gansu 2,210 2,245 -1.58 
Anhui 4,784 4,867 -1.73 Qinghai 187 190 -1.6 
Fujian 1,930 1,945 -0.78 Niangxia 258 243 5.81 
Jiangxi 3,206 3,235 -0.9 Xinjiang 3,162 3,074 2.78 
Shandong 4,763 4,752 0.23 
Henan 5,060 5,124 -1.26 
Hubei 2,050 2,071 -l.02|Total 82877 
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Tab. 5: Availability of Information on Mortality and Migration 
Category Census Year 
1. Migration 
Type 1 Complete migration history during 5-year inter-censusal interval none 
Type 2 Last migration experience in five years 2000，2005 
Type 3 Last migration experience in one year 2005 
Type 4 Place of permenant residency during the Census 1995, 2000, 2005 
Type 5 Place of permenant residency during the last Census 2000，2005 
2. MortaUty 
Type 1 Mortality event during the 5-year inter-censusal interval none 
Type 2 Mortality event in one year 1995，2000，2005 
3. Migration and MortaUty 
Type 1 Migration experience of the dead individual none 
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Tab. 6,1: Deduced SRBs ofBirth Cohort at Age 0-4，1995 
Age in 1995 
0 1 2 3 4 
Beijing L ^ U 5 T m U 0 h o i ~ 
Tianjin 1.08 1.07 1.11 1.17 1.04 
Hebei 1.03 1.17 1.06 1.12 1.05 
Shanxi 0.95 1.00 1.03 0.98 1.00 
InnerMongolia 0.97 0.96 1.12 0.94 0.89 
Liaoning 0.99 1.20 1.09 0.95 1.23 
Jilin 1.02 1.13 1.06 1.03 1.05 
Heilongjiang 1.01 1.08 0.96 0.96 1.05 
Shanghai 0.92 0.86 1.06 0.86 0.79 
Jiangsu 1.08 1.21 1.12 1.03 1.11 
Zhejiang 0.92 1.11 1.17 0.99 1.09 
Anhui 1.09 1.07 1.17 1.14 1.06 
Fujian 1.13 1.08 1.02 1.03 0.98 
Jiangxi 1.07 1.21 1.04 1.18 1.07 
Shandong 0.98 0.96 1.08 1.18 1.03 
Henan 1.19 1.17 1.13 1.17 1.00 
Hubei 1.07 1.15 1.08 1.01 0.95 
Hunan 1.12 1.10 0.99 1.08 1.12 
Guangdong 1.10 1.03 1.07 1.08 1.03 
Guangxi 1.23 1.10 1.06 1.23 1.06 
Hainan 1.24 1,17 1.11 1.15 0.89 
Chongqin 1.23 1.01 0.94 0.99 1.08 
Sichuan 1.07 0.99 1.02 1.04 1.04 
Guizhou 1.00 0.96 0.99 1.01 0.97 
Yunan 0.97 1.00 1.01 1.03 0.96 
Xizang 1.16 1.08 1.04 0.99 1.03 
Shaanxi 1.03 0.97 1.06 1.01 1.09 
Gansu 0.95 0.90 1.03 0.95 1.03 
Qinghai 1.13 1.08 1.11 1.01 0.93 
Niangxia 1.01 1.03 1.09 0.90 0.90 
Xinjiang 0.92 0.92 0.87 0.86 0.91 
t 
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Tab. 6.2: Reported Sex Ratio ofBirth Cohort at Age 0-4，1995 
Age in 1995 
0 1 2 3 4 
Beijing 1.22 
Tianjin 1.11 1.12 1.12 1.08 1.09 
Hebei 
Shanxi 1.12 1.18 1.11 1.09 1,13 
Inner Mongolia 1.11 
Liaoning 1.12 1.19 1.16 1.14 1.12 
Jilin 1.10 1.10 1.08 1.10 1.12 
Heilongjiang 1.10 
Shanghai 1.05 1.03 1.03 1.02 1.03 
Jiangsu 1.24 1.24 1.23 1.26 1.20 
Zhejiang 1.15 1.17 1.18 1.15 1.11 
Anhui 1.18 1.43 1.29 1.26 1.16 
Fujian 
Jiangxi 
Shandong 1.19 1.18 1.18 1.26 1.20 
Henan 1.27 
Hubei 1.32 1.31 1.33 1.21 1.14 
Hunan 0.85 0.84 0.80 0.83 0.88 
Guangdong 1.23 1.23 1.24 1.16 1.17 
Guangxi 1.25 1.29 1.33 1.28 1.26 
Hainan 
Chongqin 
Sichuan 1,10 1.15 1.15 1.08 1.10 
Guizhou 1.00 1.16 1.16 1.20 1.12 
Yunan 1.10 1.10 1.11 1.11 1.11 
Xizang 0.99 1.06 1.05 1.03 1.07 
Shaanxi 1.24 1.18 1.21 1.21 1.15 
Gansu 1.10 1.17 1.17 1.19 1.14 
Qinghai 
Niangxia 1.07 1.09 1.09 1.13 1.04 
Xinjiang 1.01 1.04 1.02 1.00 1.03 
t 
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Tab. 7: Reporting Rate, Census 1995 
Ageinl995 
0 1 2 3 4 
Male Female Male Female Male Female Male Female Male Female 
Beijing U 6 h05 
Tianjin 1.19 1,16 0.97 0.95 1.17 1.15 1.04 1.08 1.05 1.03 
Hebei 
Shanxi 0.86 0.74 0.91 0.77 0.89 0.83 0.91 0.82 1.02 0.91 
bmer Mongolia 1.30 1.19 1.26 0.00 1.15 0.00 1.22 0.00 1.27 0.00 
Liaoning 1.14 1.01 0.95 0.97 0.95 0.91 1.02 0.86 0.90 0.97 
Jilin 1.21 1.17 0.70 0.72 0.79 0.78 0.91 0.83 0.88 0.83 
Heilongj iang 1.17 1.05 
Shanghai 
Jiangsu 0.91 0.78 0.79 0.73 0.87 0.79 0.93 0.76 0.91 0.85 
Zhejiang 0.80 0.85 0.61 0.78 0.84 0.87 0,96 0.86 0.85 0.85 
Anhui 0.62 0.59 0.65 0.47 0.63 0.58 0.69 0.62 0.70 0.64 
Fujian 
Jiangxi 
Shandong 0.99 0.74 0.93 0.79 1.04 0.96 1.01 0.94 1.11 0.95 
Henan 0.78 0.74 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Hubei 1.06 0.86 0.76 0.67 0.89 0.72 0.85 0.71 0.89 0.75 
Hunan 
Guangdong 0.64 0.56 0.68 0.55 0.68 0.60 0.70 0.62 0.76 0.68 
Guangxi 0.87 0.91 0.85 0.73 0.92 0.74 0.85 0.83 0.96 0.83 
Hainan 
Chongqing 
Sichuan 1.12 1.14 1.22 1.06 1.24 0.72 1.28 1.22 1.32 1.23 
Guizhou 0.75 0.76 0.67 0.58 0.87 0,75 0.90 0.76 1.00 0.87 
Yunan 0.93 0.83 0.82 0,75 0,87 0.79 0.88 0.82 0.95 0.83 
Tibet 0.82 0.94 0.57 0.59 0.69 0.69 0.92 0.88 0.94 0.92 
Shaanxi 0.88 0,73 0.86 0.70 0.85 0,75 0.89 0.75 0.85 0.80 
Gansu 0.93 0.80 0.83 0.65 0.87 0.79 0.98 0.80 0.90 0.82 
Qinghai 
Niangxia 0.94 0.88 0.82 0.75 0.93 0.92 0.99 0.78 0.99 0.85 
Xinjiang 1.07 0.98 0.80 0.72 0.94 0.80 0.98 0.83 0.98 0.85 
t 
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Tab. 8: Reporting Rate, Census 2000 
Ageinl995 — 
0 1 2 3 4 
Male Female Male Female Male Female Male Female Male Female 
Beijing L ^ L ^ 0 ^ U 7 09^ 0 ^ ^91 K ^ LOO 0.93 
Tianjin 1,16 1.11 1.00 0.97 1.12 1.12 1.05 1.09 1.01 0.98 
Hebei 1.03 0.96 0.90 0.92 0.81 0.78 0.81 0.83 0.79 0.76 
Shanxi 0.98 0.86 0.99 0.91 0.98 0.95 1.00 0.91 1.02 0.94 
bmer Mongolia 
Liaoning 1.23 1.05 1.19 1.25 1.18 1.21 1.30 1.12 1.07 1.19 
Jilin 1.01 0.98 0,92 0.96 0.93 0.90 1.00 0.93 0.93 0.91 
Heilongjiang 0.93 0.85 0.87 0.89 0.95 0.87 0.92 0.82 0.85 0.86 
Shanghai 1.26 1.11 1.04 1.00 1.13 1.21 1.14 1.02 1.26 0.96 
Jiangsu 0.91 0.77 0.89 0.84 0.94 0.89 0.96 0.84 0.93 0.90 
Zhejiang 0.83 0.88 0.65 0.85 0.86 0.94 0.99 0.92 0.87 0.87 
Anhui 0.71 0.63 0.79 0.66 0.71 0.70 0.74 0.72 0.70 0.65 
Fujian 0.90 0.91 0.99 0.95 1.03 0.94 1.07 0.91 1.05 0.93 
Jiangxi 0.86 0.75 0.83 0.81 0.87 0.73 0.82 0.80 0.85 0.76 
Shandong 1.12 0.87 1.06 0.92 1.09 1.03 1.01 1.02 1.07 0.93 
Henan 0.88 0.82 0.93 0.85 0.88 0.79 0.92 0.88 0.94 0.81 
Hubei 0.91 0.75 0.84 0.77 0.88 0.78 0.84 0.73 0.86 0.73 
Hunan 0.90 0.86 1.05 0.97 1.00 0.86 0.94 0.87 0.94 0.91 
Guangdong 0.77 0.70 0.82 0.71 0.78 0.73 0.80 0.71 0.78 0.71 
Guangxi 
Hainan 0.81 0.83 0.85 0.81 0.89 0.81 0.84 0.82 0.93 0.70 
Chongqing 0.87 0,99 0.97 0.87 0.96 0.84 0.98 0.87 0.95 0.93 
Sichuan 0.80 0.75 0.84 0.74 0.82 0.50 0.86 0.80 0.87 0.80 
Guizhou 0.89 0.79 0.90 0.78 0.96 0.84 0.95 0.84 0.99 0.84 
Yunan 0.98 0.85 1.01 0,90 0.96 0.87 0.97 0.89 0.97 0.83 
Tibet 0.93 1,04 0.83 0.89 0.75 0.75 0.84 0.84 0.85 0.84 
Shaanxi 0.92 0.79 0.97 0.79 0.89 0.81 0.90 0.79 0.85 0.81 
Gansu 0.88 0.74 0.91 0.74 0.83 0.79 0.87 0.77 0.80 0.75 
Qinghai 0.97 1,03 0.97 1.04 0.93 1.00 1.05 1.00 0.87 0.78 
Niangxia 0.97 0.92 0.94 0.88 0.91 0.93 0.98 0.83 0.92 0.80 
Xinjiang 1.14 1.01 1.08 0.96 1.08 0.87 1.04 0.89 0.92 0.83 
I 
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Tab. 9: Level of Average Financial Penalty (in yuan) 
Province Urban Rural Province Urban Rural 
Beijing 50,000 50,000 Hubei 16,574 6,806 
Tianjin 8,141 3,622 Hunan 9,328 4,394 
Hebei 5,661 6,197 Guangdong 34,166 12,791 
Shanxi 6,614 2,858 Guangxi 50,000 50,000 
Inner Mongolia 20,000 20,000 Hainan 16,075 6,547 
Liaoning 50,000 50,000 Chongqing 18,828 5,677 
Jilin 1,443 607 Sichuan 12,378 5,677 
Heilongjiang 6,878 3,008 Guizhou 25,611 6,871 
Shanghai 35,154 16,789 Yunnan . . 
Jiangsu 20,401 10,785 Tibet 3,000 3,000 
Zhejiang 23,198 10,634 Shanxi 10,761 3,032 
Anhui 3,705 1,354 Gansu 10,324 5,000 
Fujian 22,297 9,691 Qinghai 9,047 3,130 
Jiangxi 30,000 6,406 Ningxia 20,632 2,414 
Shandong 10,000 10,000 Xinjiang 23,708 1,133 
Henan 10,009 4,170 
f 
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Tab. 10: Policy Fertility and Recorded Fertility of China's Provinces, Circa 2000 
Province Population Policy Recorded 
(millions) Fertility Fertility 
Between 1.0 and 1.3 
Shanghai 14.74 1.06 0.7 
Jiangsu 72.13 1.06 1.0 
Beijing 12.57 1.09 0.7 
Tianjin 9.59 1.17 0.9 
Sichuan 85.50 1.19 1.4 
Chongqing 30.75 1.27 1.5 
Between 1.3 and 1.5 
Liaoning 41.71 1.38 1.1 
Heilongjiang 37.92 1.39 1.0 
Guangdong 72.70 1.41 1.1 
Jilin 26.58 1.45 1.0 
Shandong 88,83 1.45 1.3 
Jiangxi 42.31 1.46 2.0 
Hubei 59.38 1.47 1.1 
Zhejiang 44.75 1.47 1.2 
Hunan 65.32 1.48 1.5 
Anhui 62.37 1.48 1.5 
Fujian 33.16 1.48 1.1 
Shanxi 32.04 1.49 1.7 
Between 1.5 and 2.0 
Henan 93.87 1.51 1.7 
Shaanxi 36.18 1.51 1.3 
Guangxi 47.13 1.53 1.8 
Gansu 25.43 1.56 1.3 
Hebei 66.14 1.59 1.5 
Inner Mongolia 23.62 1.60 1.2 
Guizhou 37.10 1.67 2.4 
2.0 and above 
Yunnan 41,92 2.01 2.0 
Qinghai 5.10 2.10 1.7 
Ningxia 5.43 2.12 1.8 
Hainan 7.62 2.14 1.8 
Xinjiang 17.74 2.37 1.7 
i 
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Tab. 11: Provincial non-Han Population in 2000, in percentage 
Province non-Han Province non-Han 
B e i j i n g ¢ ^ H u b ^ 4 3 4 
Tianjin 2.64 Hunan 10.21 
Hebei 4.31 Guangdong 1.42 
Shanxi 0.29 Guangxi 38.34 
Inner Mongolia 20.76 Hainan 17.29 
Liaoning 16.02 Chongqing 6.42 
Jilin 9.03 Sichuan 4.98 
Heilongjiang 5.02 Guizhou 37.85 
Shanghai 0.60 Tibet . 
Jiangsu 0.33 Yunnan 33.41 
Zhejiang 0.85 Shanxi 0.49 
Anhui 0.63 Gansu 8.69 
Fujian 1.67 Qinghai 8.69 
Jiangxi 0.27 Ningxia 34.53 
Shandong 0.68 Xinjiang 59.39 
Henan 1.22 Total 8.41 
i 
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Tab. 12: Education Attainment in 2000, in percentage 
Total Male Female 
No Schooling 7 ^ ~ ~ J l 8 ~ ~ " U A ~ l " " ^ 
Eliminate Illiteracy 1.80 1.07 2.56 
Primary School 38.18 36.57 39.87 
Middle School 8.57 10.04 7.01 
High School 8.57 10.04 7.01 
Specialized Secondary School 3.39 3.36 3.42 
Junior College 2.51 2.92 2.07 
University 1.22 1.55 0.88 
Graduate School 0.08 0.10 0.05 
^ 
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Tab. 13: Percentage ofPopulation with Household Registration at the Current Place 
Province l995 2000 Prov5ce 1995 2000 
B e i j i n g 8 5 2 ~ ~ ^ ~ ~ H u b 5 W 3 ~ ~ 9 0 . 0 
Tianjin 89.3 77.2 Hunan 97.1 92.7 
Hebei 97.2 92.5 Guangdong 90.0 68.8 
Shanxi 95.3 87.7 Guangxi 97.9 92.3 
Inner Mongolia 92.6 82.4 Hainan 95.5 86.1 
Liaoning 94.7 83.9 Chongqing . 91.0 
Jilin 94,4 88.2 Sichuan 96.5 91.4 
Heilongjiang 93,6 88.8 Guizhou 97.3 92.1 
Shanghai 88.1 66.3 Yunnan 96.7 89.4 
Jiangsu 92.9 86.7 Tibet 912 91.3 
Zhejiang 94.8 80.3 Shanxi 97.2 92.5 
Anhui 97.6 93.6 Gansu 96.7 93.2 
Fujian 94.0 81.7 Qinghai 93.6 87.9 
Jiangxi 95.9 90,7 Ningxia 94.7 86.2 
Shandong 96.4 91.4 Xinjiang 94.6 83.8 
Henan 98.1 93.9 Total 95.5 87.7 
t 
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Tab. 14: Percentage of Rural Population 
Province 1995 20Q0^rovince m S lWO 
B e i j i n g 3 ^ ~ ~ f 3 ^ 0 ~ ~ H u b d l 3 A " ~ 6 6 . 4 
Tianjin 44.6 30.3 Hunan 80.4 75.0 
Hebei 81.4 70.8 Guangdong 74.3 37.4 
Shanxi 74.5 59.4 Guangxi 82.3 77.7 
Inner Mongolia 65.3 61.8 Hainan 68.7 68.1 
Liaoning 54.1 51.8 Chongqing 78.4 72.8 
Jilin 56.7 61,8 Sichuan 81.6 77.6 
Heilongjiang 52.8 57.8 Guizhou 85.2 81.8 
Shanghai 36,9 11.5 Yunnan 85.1 79.3 
Jiangsu 71.1 52.3 Tibet 87.2 79.8 
Zhejiang 78.7 33.7 Shanxi 77.9 71.0 
Anhui 81,7 75.0 Gansu 80.9 79.5 
Fujian 80.2 47.8 Qinghai 73.2 72.5 
Jiangxi 77.3 68.4 Ningxia 72.3 63.9 
Shandong 79,1 68.8 Xinjiang 69.8 61.4 
Henan 83.1 80.1 Total 75.3 64.4 
i 
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Tab. 15.1: Determinants of SRB, Birth Cohort at Age 0-4 in 1995 (aggregation of 
prefectural-level estimates) 
(1) (2) (3) (4) — 
Policy Implementation 
Urban finerate -0.00319 -0.00631 -0.00475 -0.00919 
(0.0100) (0.00981) (0.00966) (0.00978) 
Rural finerate 0.00352 0.00702** 0.00642** 0.00787** 
(0.00323) (0.00318) (0.00302) (0.00332) 
Policy fertility rate -0,0853** -0.00377 -0.00338 0,0138 
(0.0409) (0.0699) (0.0646) (0.0681) 
Demographic characters 
Minority population -0.178** -0.0875 -0.0320 
(0.0852) (0.0949) (0.102) 
High school education and above -0.630* -0.389 -0.816 
(0.349) (0.501) (0.478) 
Stable population -0.320 0.599 1.179 
(0.612) (0.735) (0.882) 
Social-economic Development 
Agriculture population 0.109 
(0.245) 
Agriculture employment -0.192 
(0.233) 
Rural medical expenditure 0.129** 0.0946* 
(0.0530) (0.0539) 
Urban medical expenditure -0.0786* -0.0687 
(0.0440) (0.0423) 
GDP 0.0251 0.0183 
(0.0434) (0.0429) 
Observations 30 29 29 29 
R-squared 0.263 0.483 0.660 0.669 
1) Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
2) Constant is not shown 
I 
Tables 100 
Tab. 15.2: Determinants ofSRB, Birth Cohort at Age 0-4 in 1995 (reported) 
(1) ⑵ （3) (4) 
Policy Implementation 
Urban finerate 0.00215 -0.000134 0.00733 0.00992 
(0.0156) (0.0148) (0.0149) (0.0133) 
Rural finerate 0.000638 0.00498 0.00353 0.00136 
(0.00476) (0.00427) (0.00414) (0.00402) 
Policy fertility rate -0.0911 0.0116 0.0434 0.00221 
(0.0652) (0.0919) (0.101) (0.0951) 
Demographic characters 
Minority population -0.240* -0.296** -0.370** 
(0.120) (0.122) (0.120) 
High school education and above -0.412 0.314 0.451 
(0.425) (0.564) (0.504) 
Stable population 0.747 0.250 -0.504 
(0.666) (0.871) (0.927) 
Social-economic Development 
Agriculture population 0.413 
(0.304) 
Agriculture employment 0.499* 
(0.235) 
Rural medical expenditure 0.0211 0.0242 
(0.0801) (0.0642) 
Urban medical expenditure -0.0995 -0.0863 
(0.0623) (0.0517) 
GDP 0.0545 0.129** 
(0.0620) (0.0457) 
Observations 22 22 22 22 
R-squared 0.165 0.557 0.739 0.784 
1) Robust standard errors in parentheses 
*** p<0.01,** p<0.05,*p<0.1 
2) Constant is not shown 
I 
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Tab. 15.3: Determinants of SRB, Birth Cohort at Age 0-4 in 1995 (provincial-level 
estimates) 
⑴ ⑵ ⑶ ⑷ 
Policy Implementation 
Urban finerate -0.00838 -0.00999 -0.0145 -0.00935 
(0.00902) (0.00874) (0.0102) (0.0103) 
Rural finerate 0.00481 0.00781** 0.00889** 0.00719* 
(0.00290) (0.00283) (0.00320) (0.00350) 
Policy fertility rate -0.0367 0.0409 0.0545 0.0338 
(0.0367) (0.0623) (0.0685) (0.0719) 
Demographic characters 
Minority population -0.124 -0.0792 -0.144 
(0.0760) (0.101) (0.108) 
High school education and above -0.449 -0.656 -0.169 
(0.311) (0.531) (0.505) 
Stable population -0.0396 -0.00546 -0.680 
(0.545) (0.779) (0.930) 
Social-economic Development 
Agriculture population -0.117 
(0.260) 
Agriculture employment 0.227 
(0.245) 
Rural medical expenditure -0.0173 0.0221 
(0.0562) (0.0568) 
Urban medical expenditure -0.0328 -0.0439 
(0.0467) (0.0446) 
GDP 0.0259 0.0350 
(0.0460) (0.0452) 
Observations 30 29 29 29 
R-squared 0.195 0.447 0.486 0.504 
1) Robust standard errors in parentheses 
*** p<0.01, ** p<0.05, * p<0.1 
2) Constant is not shown 
I 
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Tab. 16.1: Determinants ofReporting Rate, Male, Birth Cohort at Age 0-4 in 1995, 
Population Survey 1995 (aggregation of prefectural-level estimates) 
m ^) f3] W) 
Policy Implementation 
Urban finerate -0.0197 -0.0212 -0.0223 -0.0400 
(0.0311) (0.0368) (0.0397) (0.0333) 
Rural finerate 0.00956 0.00414 0.00580 0.0162 
(0.00949) (0.0106) (0.0113) (0.0100) 
Policy fertility rate -0.00712 -0.224 -0.172 -0.195 
(0.130) (0.229) (0.242) (0.199) 
Demographic characters 
Minority population 0.210 -0.00881 
(0.300) (0.345) (0.295) 
High school education 0.669 -0.256 -0.705 
(1.058) (1.568) (1.299) 
Stable population -0.122 -0.906 0.893 
(1.661) (2.296) (2.002) 
Social-economic Development 
Agriculture population -0.330 -0.761 
(0.623) (0.536) 
GDP -0.105 0.0710 
(0.127) (0.123) 
Sex ratio -1.516** 
(0.563) 
Observations 22 22 22 22 
R-squared 0.097 0.250 0.308 0.569 
1) Robust standard errors in parentheses 
*** p<0.01, ** p<0.05,*p<0.1 
2) Constant is not shown 
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Tab. 16.2: Determinants ofReporting Rate, Female, Birth Cohort at Age 0-4 in 1995, 
Population Survey 1995 (aggregation of prefectural-level estimates) 
m m W) W) 
Policy Implementation 
Urban finerate -0.0244 -0.0211 -0.0310 -0.0400 
(0.0285) (0.0309) (0.0321) (0.0314) 
Rural finerate 0.0119 0.00517 0.00823 0.0136 
(0.00869) (0.00895) (0.00911) (0.00946) 
Policy fertility rate -0.0218 -0.197 -0.141 -0.153 
(0.119) (0.193) (0.195) (0.187) 
Demographic characters 
Minority population 0.105 0.286 0.173 
(0.252) (0.279) (0.278) 
High school education 0.722 -0.647 -0.878 
(0.890) (1.266) (1.224) 
Stable population -0.799 -0.511 0.411 
(1.397) (1.855) (1.887) 
Social-economic Development 
Agriculture population -0.735 -0.956* 
(0.503) (0.505) 
GDP -0.0373 0.0527 
(0.103) (0.116) 
Sex ratio -0.777 
(0.530) 
Observations 22 22 22 22 
R-squared 0.177 0.424 0.509 0.584 
1) Robust standard errors in parentheses 
*** p<0.01,** p<0.05, * p<0.1 
2) Constant is not shown 
I 
Tables 104 
Tab. 17.1: Determinants ofReporting Rate, Male, Birth Cohort at Age 0-4 in 1995, 
Census 2000 (aggregation of prefectural-level estimates) 
m W) i ^ W) 
Policy Implementation 
Urban finerate 0.0111 0.0182 0.0127 0.0107 
(0.0158) (0.0158) (0.0151) (0.0156) 
Rural finerate 0.00415 -0.00224 -0.00153 -1.99e-05 
(0.00589) (0,00594) (0.00552) (0.00606) 
Policy fertility rate -0.00419 -0.119 -0.153 -0.152 
(0.0654) (0.112) (0.106) (0.108) 
Demographic characters 
Minority population 0.0181 0.129 0.0982 
(0.141) (0.150) (0.159) 
High school education 1.191** 0.818 0,622 
(0.562) (0.826) (0.890) 
Stable population 0.921 3.055** 3.059** 
(1.012) (1.291) (1.312) 
Social-economic Development 
Agriculture population -0.638* -0.680* 
(0.344) (0.355) 
GDP 0.141* 0.150** 
(0.0674) (0.0699) 
Sex ratio -0.224 
(0.338) 
Observations 28 27 27 27 
R-squared 0.139 0.413 0.556 0.568 
1) Robust standard errors in parentheses 
*** p<0.01,** p<0.05,*p<0.1 
2) Constant is not shown 
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Tab. 17.2: Determinants ofReporting Rate, Female, Birth Cohort at Age 0-4 in 1995， 
Census 2000 (aggregation of prefectural-level estimates) 
Ol l2) j3) W 
Policy Implementation 
Urban finerate -0.00380 0.00186 -0.00803 -0.00490 
(0.0161) (0.0166) (0.0148) (0.0150) 
Rural finerate 0.0113* 0.00526 0.00689 0.00454 
(0.00599) (0.00628) (0.00543) (0.00583) 
Policy fertility rate 0.00282 -0.0592 -0.0828 -0.0844 
(0.0666) (0.119) (0.104) (0.104) 
Demographic characters 
Minority population 0.0572 0.236 0.284* 
(0.149) (0.147) (0.153) 
High school education 0.845 -0.146 0.159 
(0.594) (0.812) (0.858) 
Stable population -0.0353 2.394* 2.389* 
(1.069) (1.269) (1.264) 
Social-economic Development 
Agriculture population -0.930** -0.864** 
(0.338) (0.342) 
GDP 0.140** 0.126* 
(0.0662) (0.0674) 
Sex ratio 0.348 
(0.326) 
Observations 28 27 27 27 
R-squared 0.139 0.413 0.556 0.568 
1) Robust standard errors in parentheses 
*** p<0.01,** p<0.05, * p<0.1 
2) Constant is not shown 
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